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THE PHYSIOLOGY OF EXTREME OLD AGE* 


BY FRANCIS G. BENEDICT, M.D.,t 


OR a number of years we have been ac- 

quainted personally with Mr. S. W. L., a 
man whose vigor, intellectually and physically, 
has challenged the interest of all who have 
known him. Our attention was more particular- 
ly called to Mr. L.’s condition when we were 
speaking with him one day regarding an elderly 
man whom we had studied, who was rather stout 
and could only with difficulty lean over to tie 
his own shoes. Mr. L. instantly stood on his left 
foot, raised his right foot well up toward the 
chest, held it there for a moment, and then re- 
placed it on the ground. This suppleness in a 
man of ninety-one years was, to say the least, 
startling and led to our making arrangements 
with Mr. L. for an extensive study’ of his phys- 
iological condition. 


PERSONAL APPEARANCE 


Although ninety-one years of age, this gentleman 
gives the impression of an active individual with- 
out any of the slow movements of a decrepit old man. 
His voice is brisk, well modulated, and strong with- 
out the slightest trace of senility, his eyes are bright 
and sparkling, his carriage is erect (as shown in 
figure 1) and his entire body gives the impression 
of unusual vitality. This is indicated in the ges- 
tures of the hands, quick motions of the head or 
eyes in conversation, accompanied by correspond- 
ingly appropriate voice inflection. He walks with 
a quick, alert step and, although somewhat handi- 
capped in vision in one eye, is sufficiently secure of 
foot to visit alone the business houses in the older, 
lower, congested part of Boston; for example, 
around Faneuil Hall Market at the height of traf- 
fic at noon, crossing the intricate streets at will 
without difficulty. He does not use a cane and is 
not bent or stooped in the slightest. Although he 
gives the impression of being somewhat frail rather 
than rugged, his vitality and tension are unmis- 
takable. We, who were responsible for his well- 
being during his stay in Boston, were solicitous 
only regarding his going up and down stairs when 
the lighting was poor, fearing he might make a 
misstep. It was our custom frequently to take 
him by the arm, although we believe this precau- 
tion was not particularly welcomed by him (but 
never resented). He has the appearance of a slen- 
der, well-dressed, active business man, extremely 
clean in his personal habits, always well shaven 
and neat in attire, points so often neglected in ex- 
treme old age. That this personal neatness is not 


*From the Nutrition Laboratory of the Carnegie Institution 
of Washington, Boston, and the George F. Baker Clinic, New 
England Deaconess Hospital, Boston, Massachusetts. 


1A brief account of this study has already been published 
in Proc. Nat. Acad. Sci., 20: 389, 1934. 


tBenedict, Francis G.—Director, Nutrition Laboratory, Car- 
— Institution of Washington, Vila Street, Boston. Root, 
oward F.—Physician, New England Deaconess Hospital. For 


records and addresses of autho . 4 a 
ir eee. uthors see “This. Week’s Issue, 


AND HOWARD F. ROOT, M.D. 


due to home supervision is evidenced by the fact 
that we have seen him mostly when he has been 
away from home for some length of time as, for 
example, when he came to Boston for nearly a 
week, at which time there was not the slightest 
let-up in this matter of personal care. 

When traveling to Boston for the tests that we 
made, he came either by rail or by autobus entirely 
unattended, and after the observations in the Lab- 
oratory frequently visited friends in the environs 
of Boston in the afternoon and evening, returning 


asta 4, 7 











FIG. 1. 


to his hotel alone after dark, at times a distance 
of several miles. The impression given is that of 
a man twenty or more years younger than he ac- 
tually is. One of the best indications of the youth- 
fulness of this man’s appearance is the fact that 
practically all who have seen him for the first 
time have been convinced that we are deceived as 
to his true age. But we have not the slightest doubt 
as to the accuracy of his statement regarding his 
age, for this has been repeatedly verified by ref- 
erences to the dates of birth of brothers, sisters, 
father, and mother, and we have every confidence 
in the veracity of the subject himself. 


An attempt was made to photograph the alert 
expression and posture of this man (see figures 1 
and 2), but we who know him think the results are 
by no means gratifying. The photographs do show, 





however, his general build and carriage. 
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PERSONAL HISTORY 


Mr. L. was born on February 24, 1843. His 
family history is as follows: 


Relatives Ages Causes 
at Death of 
(Years) Death 
Mother’s father 75 Chronic cough, 
possibly tuberculosis 
Mother’s mother 80— Old age 
Father’s father 71 Unknown 
Father’s grandfather 89 Unknown 
(Marched to 
Lexington, 1775) 
Father’s mother 59 Unknown 
Father 28 Pneumonia due to 
exposure at sea 
Mother 85 Old age 
Brother 70 Pneumonia 
Half brother—living 83 
Twin sister Birth 
Twin sister (1) 19 Tuberculosis 
Sister (2) 20 Meningitis 
Sister (3) 25 Unknown 
Sister (4) 66 Consumption of bowels 
Sister (5) 68 Tumor 
Sister (6) 76 Angina pectoris 


Two daughters 
(married), well 
Two granddaughters, 

well 
One grandson, well 





FIG. 2. 


Mr. L.’s schooling began at five years of age 
and continued intermittently in a number of 
small country schools until the age of sixteen 
years. When thirteen years old he made five 
trips as cook on coasting schooners. When not 


yet fourteen years old, he left home to work on 
a large farm where he remained two and a half 
years. In 1860 he began work as a printer, but 
at various times after that he entered the coast- 
ing service for short periods, particularly dur- 
ing the summer months. 


His last trip to sea 


tary service in the Civil War because of insuff- 
cient chest expansion. He was married in 1874 
and his wife is still living (1934). From 1860 
to 1925 he worked in different printing offices 
as apprentice, journeyman, superintendent, and 
proof reader. At the present time, although 
pensioned, he still occupies an editorial position 
with the Commonwealth Press in Worcester, to 
which he usually makes a weekly report. Mr. L, 
did not receive any advanced education, but hig 
long association with printing offices, especially 
as proof reader, gave him a wide variety of in- 
terests. His mental alertness, characteristic of 
a much younger man, enters into his daily life, 
for he is an insatiable reader with a remarkable 
memory, which even to-day is almost invariably 
precise. He stores up witticisms and epigrams 
for a series of daily quotations used on a large 
ealendar issued by the publishing house with 
which he is connected. The selection of these 
epigrams is assigned to him, and a new series is 
published practically every year. In spite of 
defective vision, he still reads a great deal and 
on a wide variety of topics. 

Mr. L. is deeply religious, a member and ar- 
dent supporter of the Second Adventist Chris- 
tian Church, but most tolerant toward other 
beliefs and in no sense inclined to proselytism. 
He has never been a worrier. A spirit of optim- 
ism constantly surrounds him, and whether 
talking with young or old, he always has a word 
of cheer and a lively spirit of joviality. In 
contrast to the usual sedate, restricted activity 
of old age, he is almost effervescent in his enthu- 
siasm. By reason of his lack of collegiate edu- 
cation he is not capable of writing long legal 
or religious reports at his age, but nevertheless 
exhibits a remarkable intellectual vigor and 
writes an extremely good letter. The handwrit- 
ing is a little shaky but always legible, and he 
writes much. On the whole his optimistic out- 
look on life is infectious, and all who come in . 
contact with him experience a real stimulus. 

Although in early youth spending some time 
at sea, Mr. L. for the most part has led a seden- 
tary life, due to his occupation in a printing 
office. In recent years his whole physical activ- 
ity has been that of walking. Ordinarily he 
walks from three to six miles a day, even at the 
present time. 


Previous diseases. Mr. L. has always been remark- 
ably well. He thinks he had measles and mumps 
in childhood, but other than those no serious ill- 
nesses. In October, 1927, at the age of eighty-four 
years, he underwent a_ two-stage prostatectomy for 
complete urinary obstruction. Credit for the pro- 
longation of his life beyond this period certainly is 
due to his surgeon, Dr. Ernest L. Hunt of Wor- 
cester. The phenolphthalein excretion was 45 per 
cent before operation and 65 per cent after opera- 
tion. The blood pressure was 140 mm. (systolic) 
and 70 mm. (diastdélic). The results of the Mosenthal 





was in 1873. 


In 1863 he was rejected for mili- 
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Time Urine Specific 
ce. Gravity 
8 A.M. 52 1.017 
10 A.M. 367 1.012 
12 noon 50 1.017 
2 P.M. 112 1.016 
4 P.M. 54 1.016 
6 P.M. 92 1.017 
Total day 927 
Total night 700 


A cataract in the right eye was removed in Oc- 
tober, 1929, which considerably improved his vision. 
His maximum weight, dressed, was 70.3 kg. in 1864. 
His usual weight the last ten years has been 63.5 
kg., dressed. His weight at the time of our study 
was 58.2 kg. (without clothes) and his height, 172 
em. (without shoes). 

Habits. Alcohol and tobacco have never been used 
by Mr. L. His appetite is good and he eats three 
meals regularly. He has his heaviest meal in the 
middle of the day and a light supper. His diet is a 
mixed one, with green vegetables, both raw and 
cooked. He is especially fond of grapefruit. A 


typical day’s food ingestion (three meals) would be 
as follows: 


Breakfast Dinner Supper 
One shredded Meat Bread and butter, 
wheat Potato or 
Toast Vegetables,5% ##Gingerbread 
Doughnut Coffee with Fruit 
Cereal coffee cream Tea with cream 
Butter Sugar or milk 
Fruit Bread and 
Occasionally butter 
cream Pudding or pie 


He does not drink milk and rarely eats eggs. His 
bowels move regularly following the use of two 
cascara tablets. He rarely has indigestion. 


EXPERIMENTAL ROUTINE 


Mr. L. arrived in Boston on September 25, 1933, 
and was domiciled for about a week in a hotel near 
the Nutrition Laboratory and the New England 
Deaconess Hospital. On this day he was given a 
careful clinical examination with electrocardio- 
grams, and was made acquainted with the proce- 
dure in metabolism measurements. On the follow- 
ing four days he came to the Nutrition Laboratory 
each morning for basal metabolism measurements, 














with simultaneous records of the heart rate, res- 
piration rate, and body temperature. Following 
the metabolism tests, observations were made of 
the insensible perspiration, and breakfast was then 
served. The urine was collected in 24-hour periods 
and subsequently analyzed in detail. Microscopi- 
cal and chemical analyses of the blood were made, 
x-rays were taken of the heart, lungs, and legs, and 
the throat and eyes were examined. On January 
15, 1934, Mr. L. returned to Boston for the purpose 
of enabling studies, especially of the mechanics of 
respiration, ventilation of the lungs, the alveolar 
carbon dioxide, and the skin temperature. In May, 
1934, he came to Boston for neurological, psychiatric, 
and other examinations. 

During his stay in Boston Mr. L. spent each morn- 
ing at the Nutrition Laboratory until 1 or 2 o’clock. 
In the afternoon on one or two occasions he went 
to the Deaconess Hospital for examination, and on 
other afternoons and in the evening he visited 
friends. He usually retired at about 11 o’clock 
and slept for the most part very well. He was in- 
variably- dressed and downstairs in the hotel lobby 


when we went with the automobile to get him at 
7.45 a. m. 


PHYSICAL EXAMINATION 


The results of the physical examination on Sep- 
tember 25, 1933, were as follows: The left pupil 
reacts normally, and the eyes show a very slight 
arcus senilis. The pulse is regular save for an oc- 
casional extrasystole and feels of normal tension. 
The radial arteries are smooth, roll under the 
fingers, and are not tortuous or beaded. Blood 
pressure, 154 mm. (systolic), 78 mm. (diastolic). 
Heart not enlarged and no murmurs heard. Lungs 
are clear. The abdomen is normal; the liver edge 
can be felt 2 cm. below the costal margin. Skin 
is lax, with little subcutaneous fat. Hearing is 
fair. Seventeen teeth remain. Nervous reflexes are 
normal. He has good pulsation in the dorsalis pedis 
arteries of both feet. A slight amount of edema is 
present above both shoe tops. The feet are re- 
markably free from callous spots, corns, bunions, or 
other bony deformities, as seen in figure 3. Very 
slight hypertrophic changes are evident in the fin- 
gers. The thyroid gland feels normal. An extra- 
ordinary balance of the endocrine glands is indi- 
cated by the normal texture of the skin and hair, 
the absence of dryness and thickening of the skin. 
Libido normal for a man in youth is preserved. The 
pubic hair andthe general distribution of hair are 
normal. The pancreatic function is normal. 





FIGURE 3. Photograph of feet of Mr. L., showing straight- 
ness of toes and absence of callous spots, corns, and bunions, 
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Laboratory tests gave the following results: The 
electrocardiogram showed a heart rate of 71 beats 
per minute and regular rhythm. The P-R interval 
was 0.16 second. T waves were upright in all 
leads. Urine specimens varied in specific gravity 
from 1.015 to 1.021 in January, 1934. Wassermann 
reaction negative. Hemoglobin, 70 per cent. Capil- 
lary red blood count 4,950,000. White blood count 
13,700. Smear:—red cells show slight variation in 
size with a number of fairly large cells well filled 
with hemoglobin. No tailed cells or true microcytes, 








FIGURE 4. 

calcification. 

no blasts. The individual red cell volume (method 
of Haden) was 8.9 x 10-". Urine:—specific gravity 
1.019, reaction acid, a slight trace of albumin, no 
diacetic acid, bile, sugar, blood or casts, and the 
sediment was loaded with white blood cells. Blood 
sugar, 0.11 per cent one hour after breakfast; non- 
protein nitrogen, 42 mg. Plasma cholesterol 197 mg. 
Piasma CO,-combining power, 55 volumes per cent. 
The normal alkaline reserve may be compared with 
the observations of Dogliotti and Santi* upon fifty 


1Dogliotti, G. C., and Santi, M.: 
(Cited in Ch2m. Abst. 28: 


Minerva Med. 2: 
516, 1934.) 


378, 


1933.' 














persons seventy years of age or older. Nineteen of 
their subjects had a low alkaline reserve. 


X-rays of the heart, lungs, and legs (see figure 4) 
were kindly made by Dr. S. L. Morrison at the New 
England Deaconess Hospital, who sent us the fol- 
lowing report: 

“The apex of the heart is opposite the sixth rib 
anteriorly, approximately 9 cm. to the left of the 
median line. The right border of the heart is 3.4 
em. to the right of the median line. The long diam- 
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X-rays of left and right legs, showing good bone 


eter is 13 cm. The diameter at the base is 10 cm. 
The diameter of the great vessels is 7 cm. The 
total width of the chest on a level with the apex 
of the heart is 27.3 cm. The domes of the diaphragm 
are rather low, slightly flattened, smooth, and not 
adherent. The costophrenic angles are clear. There 
is slight accentuation at the hila and along the 
normal lung markings. The outer lung fields and 
apices are clear. There are a few small calcified 
lymph nodes in relation to the hila. There are no 
calcified plaques ip the arch of the aorta, which is 
slightly wide. Films of the legs (see figure 4) show 
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good bone calcification. There is no definite cal- 
cification of the blood vessels.” ; 


The extraordinary preservation of sexual 
activity suggested an examination of the semen, 
for which we are indebted to Dr. Donald Mac- 
omber of Boston. On June 5, 1934, he reported 
as follows: 

‘*He has absolutely normal sized testicles, the 
measurements literally being as large as those 
of a normal man at the height of his sex activ- 
ity. Rectal examination showed a large, hard, 
non-tender mass in the region of the prostate. 
Presumably most of this is scar tissue, although 
it is possible that there is some prostatic tissue 
left. The semen that I examined was only 0.5 
ec. in volume and represented but a small por- 
tion of the total. It was three and a half hours 
old. It contained some abnormal mucus and 
there was a marked increase in leucocytes. 
Both these elements have to do with some in- 
flammation of the posterior urethra from the 
prostate. The number of spermatozoa was 
3,120,000 per cubic centimeter, which is about 
3 per cent of normal. The pH was 8.0, which 
is normal. Tuere was still some life in the 
spermatozoa even though the specimen was 
brought in rather chilled and at the end of 
three and a half hours. If the specimen had 
been examined at once, we might have seen a 
considerable degree of activity, although not 
the normal of 80 to 90 per cent. From a mor- 
phologie point of view the spermatozoa were on 
the whole pretty normal, although the heads 
tended to run a little small and there were some 
heads present with undeveloped tails.’’ 

Dr. O. J. Raeder of the Boston Psychopathic 
Hospital made a complete neurological and 
psychiatric examination on May 14, 1934. A 
brief summary follows: 

“Left pupil reacts. Right iris contracts 
somewhat. The nerve head looks normal. No 
nystagmus. Left knee jerk is normal. The 
right knee jerk is less forcible, practically not 
obtainable sometimes except under reénforece- 
ment. Achilles not obtained in the ordinary 
way; clonus test was negative. No pathological 
reflexes were obtained. Station: no swaying in 
Romberg position. Coarse senile tremor of the 
extended fingers; only slight tremor of the 
head. Muscle force very good in both arms and 
both legs. Sensory changes: no change in pain 
Sense (pin prick) of head, body, or limbs. No 
Sensory changes to heat or cold in the head, 
body, or limbs. Mentally we find him remark- 
ably clear and quick, with no evidence of senile 
mental change; no amnesia. He still has a fairly 
good ability to grasp and retain information. 
There is a tendency to reminisce and to talk 
somewhat continually, which he himself is aware 
of, as evidenced by his repeating his joke, ‘It 
takes five years to learn to talk, and fifty years 
to learn when to stop talking.’ ”’ 








The report of Dr. J. Herbert Waite of Boston 
regarding the eyes of Mr. L. is as follows: 

‘*Mr. L. had a cataract extraction in the right 
eye (at the age of 86 years). He is wearing 
a bifocal glass which affords a right visual 
acuity of 20/20 and Jaeger No. 1 test type at 
sixteen inches. This glass is adequate and need 
not be changed. The right eye shows an opera- 
tive coloboma upwards, a slight capsular mem- 
brane in the pupil, clear vitreous, and for his 
age, a normal fundus. There is a congenital 
anomaly in the form of an inferior crescent 
below the dise. The retinal vessels are moder- 
ately sclerosed, but I could find neither hemor- 
rhages nor exudates in the fundus. The ocular 
pressure is not increased. The left eye shows a 
selerosed lens which cuts down the sight to light 
movements. There is no slit-lamp evidence of 
inflammation in this left eye nor in the right. 
Since the patient is able to project light accu- 
rately in all directions, one must assume that the 
retina is functioning.’’ 


Examination of the pharynx and larynx by 
Dr. C. H. Ernlund of Boston showed them to 
be normal. The laryngeal box was slightly 
larger than average. The vocal cords were 
smooth without any evidence of atrophy. The 
singing and speaking voices were smooth, and 
the latter did not have the hollow quality usual- 
ly found with elderly people. 

Sclerosis of the retinal vessels, siight thick- 
ening of the radial arteries, and slight widen- 
ing of the arch of the aorta constitute the only 
evidence of arteriosclerosis. The absence of 
calcification in the vessels of the legs and the 
arch of the aorta raises the question as to what 
changes normally occur in these vessels with 
increasing age. Senile changes in arteries are 
not true arteriosclerosis. They consist of loss 
of elasticity, stretching, and tortuosity. The 
typical calcification, ulceration, and deformity 
of the arterial wall as found in arteriosclerosis 
are different. Calcification is due to a disease 
of old age, not old age.itself. The frequency of 
calcification of the arteries of the legs' in late 
life is well shown by statistics for 100 men be- 
tween the ages of fifty and eighty-five years and 
thirty-two women between the ages of fifty and 
seventy-four years. The men averaged 63.5 
years and the women, 58 years. They were se- 
lected at random, except that no cases were in- 
eluded whose symptoms suggested arterial dis- 
ease. None had signs of occlusion of arteries in 
the legs. In 65 per cent of the men and 28 per 
cent of the women calcification was shown by 
x-ray. When divided by ages, the incidence of 
calcification in men rose from 40 per cent at the 
age of fifty years to 75 per cent in the age 
period from sixty-five to seventy years, and then 
fell to 60 per cent at the age of seventy-five. 


iLansbury, J., and Brown, G. E.: 


Proc. Staff Meet. Mayo 
Clin. 9: 49, 1934. 
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had undergone a prostate operation at the age 
of eighty-four years, he did not find it easy to 
pass urine frequently. Usually urine was 
voided only once during the day and once in 
the morning, after arising. The object of the 
analyses would have been defeated by having 
him drink an excessive amount of water to pro- 
duce sufficient urine for frequent voidings. It 
was therefore impracticable to secure specimens 
as frequently as desired. Hence the urine analy- 
ses (by methods of Folin) are based upon sam- 
ples collected in twenty-four hour periods. (See 
table 1.) 


Apparently the less marked the calcification the 
longer the duration of life, or those who escape 
the arterial diseases accompanied by calcifica- 
tion in the vessel wall live long. 

In the ease of Mr. L. three factors have 
played a role in the avoidance of arteriosclero- 
sis. (1) Heredity. Longevity is conspicuous in 
his family history. Except where accident 
(such as exposure at sea followed by pneu- 
monia) or acute infections occurred, long life 
has been the rule. One sister died at seventy- 
six of a sudden illness said to be angina pectoris, 
but she is the only one known to have had a 











TABLE 1 
RESULTS OF URINE ANALYSES 
Sept. 27-28 


Sept. 28-29 Jan. 14-15 











Measurement Sept. 25-26 Sept. 26-27 
(24 hours) (24 hours) (24 hours) (24 hours) (12 hours) 
Volume, cc. 1097 1027 788 902 504 
Nitrogen, Gm. 6.88 6.19 6.18 7.64 
Sugar, Gm. .28 a 10 21 
Creatinine, Gm. .96 .92 .93 1.04 
Per cent of total nitrogen 5.2 5.5 5.6 5.0 
Creatine, Gm. 13 13 12 -14 
Per cent of total nitrogen a § 8 a 7 
Chlorides (NaCl), Gm. 9.2 7.9 7.4 8.6 
Total sulphur, mg. 586 543 615 583 232 
Inorganic sulphate - 
Total mg. of sulphur 528 495 552 548 199 
Per cent of total sulphur 90.1 91.2 89.8 94.0 85.8 
Total sulphate, mg. 554 521 575 562 219 
Ethereal sulphate 
Total mg. of sulphur 26 26 — 23 14 20 
Per cent of total sulphur 4.4 8 3.7 2.4 8.6 
Neutral sulphur, mg. 32 22 40 . 21 13 
Per cent of total sulphur 5.5 4.1 6.5 3.6 5.6 
Specific gravity 
7 P.M. to 7 A.M. 1.021 
7 A.M. to 10.30 A.M. a 1.019 
1.017 


12.47 P.M. to 3.30 P.M. 


Specific gravity, Sept. 25-26, 


was 1.019. 








serious cardiovascular disease. In four eases 
the causes of death are unknown, the ages being 
twenty-five, fifty-nine, seventy-one and eighty- 
nine years. (2) Absence of complicating dis- 
eases, such as nephritis, hypertension, or dia- 
betes. (3) Habits. Moderation in eating and 
especially the limited use of cholesterin-contain- 
ing foods such as milk and eggs, the avoidance 
of such toxins as aleohol and nicotine, and the 
moderate use of tea and coffee are notable. His 
disposition has been sunny and optimistic. De- 
pression of spirits, irritability, and fits of anger 
have been apparently rare, if not entirely un- 
known. 


URINE ANALYSES 
Because of the low energy needs of Mr. L. 
(see page 532) and his correspondingly low food 


and water intake, the volume of urine voided 
was in all cases small. Although the subject 


The total nitrogen output per day ranged 
from 6.18 to 7.64 grams, indicating a fairly low 
protein intake. The preformed creatinine out- 
put corresponded to nearly the lowest part of 
the range of normal values for a person of Mr. 
L.’s weight. In the earlier studies of Folin’ 
men of nearly the same weight eliminated 1.36 
Gm. (body weight 56.6 kg.) and 1.58 Gm. (body 
weight 57.8 kg.) of creatinine on diets that re- 
sulted in a twenty-four hour nitrogen elimina- 
tion averaging 15.1 and 18.2 grams, respective- 
ly. Folin’s subject E. v. S. (body weight 56.6 
kg.), with a urinary nitrogen elimination of from 
4.2 to 8.0 grams per day, had a creatinine elim- 
ination of 1.02 to 1.28 grams, and Dr. E. S. A. 
(body weight 56.3 kg.), with a nitrogen elimina- 
tion of 2.7 to 15.8 grams, eliminated 1.05 to 1.21 
grams of creatinine per day. Thus Mr. L.’s 
elimination of creatinine approached closely the 





1Folin, O.: Am. J. Physiol. 13: 45, 19065. 
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lower limit of that of normal men. In percent- 
age of total nitrogen the creatinine nitrogen was 
slightly higher than the values on a high nitro- 
gen diet (3.2 to 4.5 per cent) and was close to 


the lower limit (5.2 to 11.1 per cent) of E. v. S. 


when on diets giving 4.2 to 8.0 grams of urinary 
The creatinine coefficient 


nitrogen per day. 
(milligrams of creatinine nitrogen per kilogram 
of body weight) is 6.1 for Mr. L., which is with- 
in the range of values for normal adult men 
(5.4 to 11.7).*.| There is nothing abnormal in 
the creatinine data for Mr. L. The appearance 
of creatine in the urine would probably have 
to be regarded as an abnormality, but it is not 
inconceivable in a man of his age. We can find 
no data in the literature on this point. 


The creatinine elimination was constant at 
about 5.3 per cent of the total nitrogen and 
averaged not far from 1 gram per twenty-four 
hours. The creatine excretion was about one- 
seventh of this, ie, 0.13 gram daily on the 
average or 0.7 per cent of the total nitrogen. 
The total sodium chloride averaged 8.2 grams. 
On September 28-29 a test for acetone was 
found to be negative, although we had thought 
there was an acetone odor of the breath. 


The elimination of total sulphur corresponded 
well to the elimination that would take place 
with such a low urinary nitrogen excretion. 
E. v. 8S. (56.6 kg.) had a total sulphur exere- 
tion of from 0.73 to 1.65 grams and Dr. E. S. A. 
(56.3 kg.) of from 0.51 to 1.35 grams on low 
protein diets (2.7 to 8.6 grams of urinary nitro- 
gen yer day). The percentage distribution, 
however, is close to that which occurred in 
Folin’s study of urines of human beings on a 
high nitrogen diet, namely, inorganie sulphate 
87.8 per cent, ethereal sulphate 6.8 per cent, 
neutral sulphur 5.1 per cent. The amount of 
neutral sulphur seems low. There is nothing in 
these values to indicate that in old age, as in 
Mr. L.’s ease, the power to oxidize is dimin- 
ished?. 


TECHNIQUES EMPLOYED IN BASAL METABOLISM 
AND OTHER MEASUREMENTS 


One of the most important measurements made 
in this study of the physiology of old age was the 
determination of the basal metabolism. This meas- 
urement is perhaps the best index of the level of 
vital activity. Measurements of muscular strength 
and alertness of movements are of value in indicat- 
ing the lessened intensity or continued permanence 
of these special phases of vital activity. But the 
determination of the basal metabolism, which is a de- 
termination of all the oxidative processes in the body 
as a whole, is the best measure of the total pooled 
activities of the body. Our subject had had no pre- 
Vious experience with such measurements, but on 
the day preceding his first basal test was given 
some preliminary training on the respiration ap- 


‘Hunter, A.: Creatine and Creatinine. New York: Longmans, 
Greea & Company. P. 124, 1928. 


paratus (which had been thoroughly tested be- 
fore his arrival) and quickly adjusted himself to 
the laboratory routine. The measurements were 
made with the helmet respiration apparatus. The 
use of the helmet facilitated the subject’s adapta- 
tion to the experimental routine and made it pos- 
sible to avoid the disagreeable features of the 
mouthpiece and its attendant irritating noseclip. 
The respiration apparatus was used on the open- 
circuit principle on September 26, 28, and 29, the 
air leaving the helmet being metered and a sample 
withdrawn for gas analysis, thus enabling deter- 
minations both of the oxygen consumption and the 
respiratory quotient. On September 27 the closed- 
circuit principle was used with the latest and best 
model of the portable spirometer type of apparatus. 
From the standpoint of the subject no difference in 
the type of apparatus could be observed, because 
on all days the helmet was worn. On September 27, 
however, the respiratory rhythm and rate, the ven- 
tilation of the lungs, and the oxygen consumption 
were graphically recorded. No carbon-dioxide meas- 
urements were made, and hence the respiratory quo- 
tient is missing. The subject (without breakfast) 
was met each morning at his hotel with an auto- 
mobile, brought to the Laboratory, and taken to the 
top floor of the building in an elevator. Entering 
the room where the respiration apparatus was in- 
stalled, he removed his coat, vest, and shoes, and 
lay down on a couch, his knees comfortably sup- 
ported and a light blanket placed over him so 
that he would not feel cold. From three to six 
periods of measurement, each approximately ten 
minutes long, were made on each experimental day, 
following the usual half hour of repose. 

On January 15 a special study was made of the 

respiratory rhythm, a pneumograph being fastened 
around the chest and another around the abdomen. 
The ventilation of the lungs and the alveolar car- 
bon dioxide were also studied, the subject (not 
postabsorptive) being connected by a mouthpiece 
with the spirometer type of respiration apparatus 
and the expired air passing through a meter. 
The heart rate during the basal metabolism meas- 
urements was recorded graphically by the cardio- 
tachometer of Boas*. The period values for heart 
rate, as presented in table 3, represent average 
values, each based upon a series of about ten 1-min- 
ute records. The subject was unaware of when 
these data were obtained. The electrodes were ap- 
plied beforehand, and the cardiotachometer was in 
another room, entirely removed from the subject. 
Hence the results represent an objective study of 
the heart rate, uncomplicated by any disturbance to 
the subject that might have occurred had the pulse 
been counted at the wrist or with the stethoscope. 
However, we doubt if such procedure would have 
disturbed this particular subject in the slightest, 
because he became conditioned to the experimental 
procedure rapidly. Although the use of the Boas 
cardiotachometer calls for skill comparable to that 
required in keeping a good radio amplifying set in 
order, nevertheless we can strongly recommend 
this instrument for heart rate studies, not only in 
rest experiments but in severe muscular work. 


RESPIRATORY METABOLISM 
MECHANICS OF RESPIRATION 


Respiratory rhythm. In all the basal metab- 
olism experiments the respiration was notice- 


1Benedict, F. G.: New Eng. J. Med. 203: 150, 1930. Also 
ts) cat ahaa Handb. d. biolog. Arbeitsmethoden. Abt. 4: Teil 


*Boas, E. P.: Arch. Int. Med. 41: 403, 1928. 





*MiihImann, M.: 
1933, 


Devtsches Arch. f. klin. Med. 174: 432 


, 


Boas, E. P., and, Goldschmidt, E. F.: The Heart Rate 
Springfield: Charles C. Thomas, 1932. i 
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ably irregular. This type of respiration may be 
a phenomenon of old age, although it has been 
noted also with younger people’, or it may be 
due to the fact that in these experiments the 
subject was lying on the back with the helmet 
on and was inclined to drowsiness. This irregu- 
larity in respiration is shown by the spirometer 
tracings obtained with Mr. L. A section of one 
of these is reproduced in the uppermost curve in 
figure 5. This particular tracing was secured 
on September 27, when the metabolism was 
measured with the closed-circuit respiration 
apparatus and the subject was lying on his back, 
breathing not through a mouthpiece or face 
mask but with the head inside the helmet. On 
January 15, when he was lying and breathing 
through a mouthpiece, the respiration was not 
so irregular, probably because of the slight im- 
pediment to breathing caused by the mouth- 
piece, which brought about a conscious or un- 
conscious effort on his part to overcome the im- 
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FIGURE 5. Character of respiration of Mr. L. Uppermost 
curve, spirometer tracing; middle and lowest curves, pneumo- 
graph records of movements of abdominal and chest walls, 
respectively. Subject lying. 
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pediment, with a resulting tendency to greater 
regularity in breathing. . The striking irregular- 
ity in the respiration of this man was also ap- 
parent on other days not only from spirometer 
tracings but from tracings by the Fitz pneu- 
mograph of the rise and fall of the abdominal 
and chest walls (see the middle and lowest 
curves, respectively, in figure 5, obtained on 
January 15 when the subject was lying and 
not breathing through a mouthpiece or hel- 
met). The recurrence of a brief period of 
apnea suggests the Biot type of respiration 
rather than the Cheyne-Stokes type. In the 
belief that lying on the back may have made for 
216: 


M.: 130 


Figs. 


Carnegie Inst. 89, 


36, 39, and 40. 


1Carpenter, T. 
and 131, 1915. 


Wash. Publ. 


an abnormal respiration, pneumograph curves 
of the respiration were subsequently obtained 
when the subject was lying, first on his left side 
and then on his right side (the positions nor- 
mally assumed during sleep), and also when 
sitting in a chair. The characteristic features 
of the respiratory cycles, as shown in figure 5, 
were not, however, altered in the slightest by 
these procedures. 

Ventilation of the lungs. There is one defect 
in the helmet respiration apparatus, in that 
the measurement of the total ventilation of the 
lungs or the volume of expired air is always too 
low, by reason of the slight distention (with 
each respiration) of the rubber diaphragm used 
to secure closure around the subject’s neck. 
Because of this latitude in distention, the ex- 
eursions of the spirometer bell do not register 
the true total volume of air entering or leaving 
the lungs. For comparisons from period to 
period, as when some subtle factor such as a 
drug, mental effort, or sleep, is to be superim- 
posed upon the basal metabolism, this defect 
represents a systematic error and is of little sig- 
nificance. The measurement of the insensible 
perspiration of this subject (see page 531) in- 
dicated apparently an excessively large water 
output. At first sight this might be attributed 
to an abnormally large ventilation of the lungs 
with its removal of water from the moist lung 
tissue. Hence in the particular case of Mr. L. 
it was desired to know the true ventilation of 
the lungs. This could not be easily determined. 
Rough measurements were made (see table 2) 











TABLE 2 
VENTILATION OF LUNGS AND ALVEOLAR CARBON DIOXIDE 
Date Respi- Total Co, Alveolar 
ration Ventila- in co, 
Rate tion Ex- P.  Pres- 
per Min. pired Ct. sure 
(Reduced) Air 
1933-34 L. P. Ct. Mm. 
Sept. 27? 7 3.8 3.0 ao —_ 
8 8.7 3.5 -— a 
10 3.9 3.0 — — 
10 4.3 2.9 —- —_ 
Jan. 15? 15 5.9 -- 6.3 45 
15 5.5 —- 6.5 47 
13 5.9 —- 6.3 45 
12 6.3 ~- 6.1 44 
14 5.3 = 6.2 44 
1Subject postabsorptive; breathing in helmet. 


“Subject not postabsorptive; breathing through mouthpiece. 





on September 27, when the helmet was used 
with the closed-circuit spirometer type of res- 
piration apparatus and the spirometer trac- 
ings were measured with a map measurer to de- 
termine the total excursions of the bell. The 
ventilation rate on this day (subject postab- 
sorptive and lying), reduced to standard con- 





ditions of temperature and pressure, ranged 

















arbon dioxide low. The alveolar carbon dioxide 
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from 3.7 to 4.3 liters per minute. Making an 
exceptionally large allowance for the bulging 
of the rubber diaphragm around the neck, we 
ean see no hint in these figures of a very large 
ventilation of the lungs. On January 15 the 
ventilation rate was determined with the sub- 
ject in the sitting position and not postabsorp- 
tive, and the respiration rate was nearly 50 per 
cent higher than on September 27. The sub- 
ject breathed through a mouthpiece and the 
volume of expired air was registered by a me- 
ter. If we consider that there was a total dead 
space of 100 ec., which is at least a low figure, 
this would account for 500 ce. as a difference 
between January 15 and September 27, so that 
the average for January 15 could certainly be 
considered 0.5 liter smaller if expressed on the 
same rate of respiration as that on Septem- 
ber 27. 


CARBON DIOXIDE IN EXPIRED AIR 


Multiplying the oxygen consumption per min- 
ute on September 27 (see table 3) by an as- 
sumed respiratory quotient of 0.80 and divid- 
ing by the ventilation rate per minute, as re- 
corded in table 2, we find that the carbon diox- 
ide in the expired air ranged from 2.9 to 3.5 
per cent. These percentages lie within the nor- 
mal range (2.75 to 4.0)? and hence of them- 
selves do not suggest any abnormal overventi- 
lation of the lungs. It would seem, however, as 
if the real percentage of carbon dioxide in the 
expired air was lower than that calculated for 
September 27, because of the give of the dia- 
phragm of the helmet, for if the ventilation of 
the lungs was greater than recorded, this would 
lower the percentage of carbon dioxide. The 
respiration rates of September 27 are low, and 
therefore one would expect that the carbon- 
dioxide content of the expired air would not be 
low but at least average or above the average. 
The real carbon-dioxide elimination on Septem- 
ber 27 might have been higher than would he 
represented by this calculation based on an as- 
sumed respiratory quotient of 0.80. This, how- 
ever, is doubtful. We have no reason for be- 
lieving that this subject had an excessive ven- 
tilation of the lungs. 


ALVEOLAR CARBON DIOXIDE 


If the ventilation of the lungs was abnor- 
mally high, we would expect to find the alveolar 


of Mr. L. was measured on January. 15 by the 
most approved method, the idea being that if 
the alveolar air was measured under normal 
conditions and gave a normal value, one could 





uniform results were obtained in continuous 
successive periods indicates that there was no 
change in normality of breathing, that the sub- 
ject codperated well, the samples were correctly 
taken, and the analyses correctly made. 


RESULTS OF THE BASAL METABOLISM TESTS 


The results of the basal metabolism tests are 
reported in table 3. The mouth temperature, 
taken with an ordinary clinical thermometer, 
did not vary significantly on the four days. The 





TABLE 3 
BASAL METABOLISM OF Mr. L. ( POSTABSORPTIVE) 
(91 years; 58.2 kg.; 172 cm.; pelidisi, 92) 





Date Heart Respi- R.Q. Oxygen 
and Rate’ ration Consumed 

Mouth Rate per 

Temperature Minute 
1933 Ce. 
Sept. 26 68 9 0.75 145 
96.6° F. 67 9 -79 152 
67 10 81 145 
Avg. 67 9 78 147 
Sept. 27 64 7 — 143 
96.5° F. 64 8 as 160 
63 10 a 147 
63 10 — 154 
Avg. 64 9 — 151 
Sept. 28 69 9 81 147 
97.4° F. 69 13 81 136 
70 9 .79 166 
Avg. 69 10 .80 150 
Sept. 29 70 11 72 171 
96.8° F. 70 12 12 160 
68 13 By! 163 
67 12 .74 160 
67 12 .76 173 
67 11 NE 161 
Avg. 68 12 .74 165 
Grand Avg. 67 10 ty & 153 


10n January 15, 1934, the heart rate was 66 beats per minute; 
subject not postabsorptive. 








values under 97° here reported are found com- 
monly by us with normal subjects, postabsorp- 
tive in the morning, coming to the laboratory 
for basal measurements. The heart rate ranged, 
on the average, only from 64 to 69, thus show- 
ing that the subject was not particularly ex- 
cited or apprehensive. On September 29 the 
heart rate was higher at the start than on the 
preceding days, but fell off during the morn- 
ing. In general the heart rate was regular, al- 


assume that the. ventilation of the lungs was/though, as shown by the cardiotachometer, there 
normal. The percentage of alveolar carbon diox- | was occasionally during the course of an hour a 


ide and the alveolar carbon-dioxide pressure 
were normal on this day. The fact that such 


“‘skip’’ in the beats. The respiration rate was 
irregular, the period ‘values ranging from 7 to 





1Carpenter, IT. M.: Carnegie Inst. Wash. Publ. 216: 1915. 








13. The graphic tracings of respiration likewise 
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showed considerable irregularity, both as re- 
gards rate and depth. 

The respiratory quotients were uniform on 
September 28. The continued rise in the 
quotient, both on September 26 and September 
29, has been interpreted by our’ colleague, Dr. 
Thorne M. Carpenter, as being the after-effect 
of the muscular exercise prior to the tests. 
With other normal human beings we have rarely 
found a respiratory quotient of 0.75 or below 
under basal conditions, but in this series we 
have one period value on September 26 of 0.75 
and four values on September 29 below 0.75. In 
view of the irregularity in respiration, however, 
which of itself must react upon the amount of 
previously stored carbon dioxide, it is perhaps 
not surprising that these divergent quotients 
were obtained. Fortunately the determination 
of the heat production is based upon the oxygen 
consumption, and hence there can be consider- 
able fluctuations in the respiratory quotient 
without any significant effect upon the heat 
calculation. 

The period values for oxygen consumption 
agreed well on September 26, but showed more 
variability on the following days. On the aver- 
age the oxygen consumption was about 10 per 
cent higher on September 29 than on the preced- 
ing days. With a subject thoroughly trained 
to the experimental routine such variations 
would not normally be expected, but with one 
less familiar with the procedure a certain de- 
gree of variability is not surprising. Neverthe- 
less we consider that the average value for the 
four days, 153 ee. of oxygen per minute, rep- 
resents closely the true basal oxygen consump- 
tion of Mr. L. From this series of measure- 
ments it is apparent that with a subject reason- 
ably well adjusted to the laboratory technique 
and having confidence in the operator, the first 
day’s measurements may not be strikingly aber- 
rant. Indeed, in the case of Mr. L., the lowest 
oxygen consumption occurred on the first day, 
whereas if he had been apprehensive and under 
some tension on the first day we would have 
expected the values to decrease with the succeed- 
ing days. It has been the rule of the Nutrition 
Laboratory to accept with considerable reserve 
values obtained on one day only, and in all eur- 
rent researches every effort is made to repeat 
the measurements on a second day or several 
succeeding days. This particular experience 
would lead us to believe, however, that when 
the basal metabolism can be determined only 
with great difficulty, one may accept as a meas- 
ure of the oxygen consumption observations 
made on one day only, provided there were at 
least two or three well-agreeing periods in that 
single day’s observations. 

Heat production. The heat production of our 
subject, calculated from the average oxygen con- 
sumption and an assumed respiratory quotient 


of 0.82 (caloric value of oxygen, 4.825 calories 
per liter) amounted per twenty-four hours to 
1063 total calories, 18.3 calories per kilogram of 
body weight, and 629 calories per square meter 
of body surface (Du Bois height-weight formu- 
la)*. This latter value, compared with the clas- 
sic figure of cirea 1000 calories per square meter 
for men, is extremely low. Indeed, the metabo- 
lism of this man per unit of body surface is the 
lowest found with any of the men thus far meas- 
ured in the Nutrition Laboratory series and 
only two women in the elderly women series? 
show lower values (insignificantly lower), name- 
ly, 621 and 619 ealories. But the basal heat 
production of women is in general about 7 per 
cent lower than that of men. Still, with the 
generally presumed atrophy in extreme old age 
(although there was no atrophy of the sex glands 
in the case of Mr. L.), one would expect the dif- 
ferences between the sexes to disappear. For the 
women in the Harris-Benedict series’ the lowest 
heat production was 695 calories per square 
meter (No. 70, 44 years) and for the men, 761 
calories (No. 68, 43 years). The average for all 
the men in this series was 925 calories and for all 
the women, 850 calories. The extraordinarily 
low heat production of Mr. L. per unit of sur- 
face area is not due to muscular atrophy or 
senility but reflects the effect of age per se. 


SKIN TEMPERATURE MEASUREMENTS 


3ecause of the apparently low metabolism of 
this subject it might be reasoned that there was 
a low temperature potential between the en- 
vironmental air and the subject’s body. This 
should be refiected in a certain sense in the 
skin temperature. Skin temperature measure- 
ments by an electrical method* are a part of the 
experimental routine of the Nutrition Labora- 
tory. Hence a series of such observations was 
obtained on this subject on January 15, 1934, 
between 12.35 and 12.44 p. m., after he had 
been lying down in the laboratory for several 
hours (see table 4). The room temperature was 
about 22° C. The subject (not postabsorp- 
tive) was clothed as usual, except that his coat 
was off, and he was covered with a blanket. His 
hands were under the blanket. Each place of 
measurement on the surface of the body was 
given a ‘‘position number’’ corresponding to 
the numbers used and described in earlier pub- 
lications*. The general location of the measure- 
ments is shown in the second column of table 4. 
A careful’ study of observations made in the 
Nutrition Laboratory on other normal but 
younger individuals shows that the tempera- 
tures on the forehead, the cheeks, the arm and 


1Du Bois, D., and Du Bois, E. F.: Arch. Int. Med. 17: 865, 
1916. ; 

2Benedict, F. G., and Meyer, M. H.: Proc. Am. Philos. Soc. 
71: 143, 1932. 5 

sHarris, J. A., and ®enedict, F. G.: Carnegie Inst. Wash. 
Publ. 279: 1919. 


4Benedict, F. G.; Coropatchinsky, V., and Finn, M. D.: J. de 





physiol. et de path. gen. 26: 1, 1928. 
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the hands of Mr. L. were similar to those noted 
with other men under like conditions. The tem- 
peratures on the trunk, the most protected part 
of the body, certainly cannot be considered low. 








TABLE 4 
SKIN TEMPERATURE 
Position Location Skin 
No. Temperature 
"oS. 
26 Forehead 33.0 
101 Cheek (left) 33.4, 
100 Cheek (right) 33.2 
18 Hand (left), back of 32.9 
18A Hand (right), back of 33.0 
11 Arm (left), front of 33.2 
19A Trunk, front of 34.2 
14 - cde cg 34.3 
15 - Pn oer 34.0 
12 e tae 34.3 
51 4 Ft 34.0 
52 a iF ER: 34.2 
53 "4 hbk 34.0 
54 re on ae 34.3 
55 a eT 34.4 
2 Thigh (left), front of $3.2 
5 Thigh (left), front of 33.7 
10 Calf (left) 32.7 
4 Calf (left) $2.3 
7 Foot (left), front of 27.8 
24 Foot (left), back of 27.2 





Some of our other subjects had trunk tempera- 
tures slightly above those of Mr. L. and others 
somewhat below. Relatively few temperature 
measurements on the feet of normal men have 
béen made by us, but from those available for 
comparison it is obvious that the temperatures 
on Mr. L.’s feet were lower than the few meas- 
urements we have on other subjects. This sug- 
gests somewhat less pedal circulation in his 
case, but good pulsation in both dorsalis pedis 
arteries was present. On the whole, there is 
nothing strikingly unusual in this series of skin 
temperature measurements, and it is clear that 
the clothing and the blanket offered sufficient 
insulation so that this subject had a body tem- 
perature essentially like that of other individ- 
uals. 


INSENSIBLE PERSPIRATION 


The insensible perspiration, carefully deter- 
mined, has proved of great value in the Nutri- 
tion Laboratory and has shown, in general, close 
correlation with the metabolism measured si- 
multaneously or nearly simultaneously. Conse- 
quently at the end of each respiration experi- 
ment in the morning the insensible perspiration 
of our subject was determined. The technique 
of these measurements has already been de- 
Seribed elsewhere’. On two days, in spite of all 


. 1Benedict, F. G., and Root, H. F.: Arch. Int. Med. 38: 1, 
926 


Benedict, F. G., and Benedict, C. G.: Biochem. Ztschr. 186: 
278, 1927. 


Benedict, F. G.: Ztschr. f. d. ges. exper. Med. 91: 340, 1933. 





precautions in bringing the subject to the Lab- 
oratory, the rainy or damp weather unquestiot- 
ably affected the moisture in the clothing. The 
measurements on these days were therefore not 
included in the series here reported : 


INSENSIBLE PERSPIRATION 
(Grams per Hour) 


Sept. 26 Sept. 27 Sept. 29 Jan. 15 
25.9 24.3 25.6 24.2 
25.0 24.8 24.5 25.9 
24.2 22.8 a 27.6 
-—— a — 26.4 
Avg. 25.0 24.0 25.1 26.1 


On January 15 the subject was measured after 
a liberal lunch, and the insensible perspiration 
was therefore somewhat higher on this day than 
on the three days in September, when he was 
postabsorptive. The agreement between the 
measurements obtained in September is all that 
could be desired and these values represent the 
true insensible perspiration of this subject in 
the postabsorptive condition. Although the 
room in which the observations were made 
seemed warm to the operators, the subject was 
not uncomfortably warm or cold. His subjeec- 
tive impressions were that he was as comforta- 
ble as he would normally be when lying down 
to sleep in the afternoon. The conditions of 
measurement were therefore ideal. 

The average insensible perspiration is 25 
grams per hour. This, when referred to our 
table of predictions of metabolism from insensi- 
ble perspiration’, indicates a twenty-four hour 
total heat production of about 1250 calories. 
Since the measured heat production of this man 


was 1063 calories, the insensible perspira- 
tion would therefore predict the metabo- 
lism as 18 per cent above what was ac- 


tually measured. Examination of the indi- 
vidual points on our chart’, however, shows 
that an insensible perspiration of about 25 
grams actually did in certain cases indicate a 
metabolism as low as 1150 or 1200 ealories and, 
on the other hand, in some eases as high as 1450 
calories. This illustrates the wide limits in this 
insensible perspiration chart, but as we have 
pointed out, the chart simply shows the gen- 
eral trend of heat production referred to this 
factor and the measurement of the insensible 
perspiration can never replace the more accu- 
rate measurement of the basal metabolism. In 
certain instances, however, where the basal 
metabolism cannot be determined, this other 
measurement might be a helpful index of the 
probable heat production. 


In the above-mentioned chart one finds at a 
heat production of about 1063 calories (Mr. 
L.’s total heat production) three values of 17, 


1Benedict, F. G., and Root, H. F.: 


Arch. Int. Med. 38: 26, 
and 32, 1926. Fig. 3, and Table 4. 
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21, and 28 grams, respectively, for insensible 
pérspiration, although the last lies definitely off 
the general curve. Since Mr. L.’s insensible 
perspiration was 25 grams, it was higher than 
would normally be expected judging from his 
heat production. This suggests that at the ad- 
vanced age of 90 years a larger proportion of 
the total heat loss occurs through the path of 
water vapor, either from the skin or the lungs, 
than at less advanced adult ages. It has been 
demonstrated‘ that the insensible loss (of which 
85 per cent is water vapor) is divided almost 
equally, under normal conditions, between the 
loss from the lungs and that from the skin. 
We therefore made tests to attempt to throw 
further light upon the paths for heat loss of 
this subject. One of these tests was the measure- 
ment of the skin temperature. If there was an 
excessive vaporization of water from the skin, 
one would expect perhaps a low skin tempera- 
ture, since the skin would act somewhat as a 
wet bulb thermometer. But, as has already 
been pointed out, the skin temperature was not 
abnormally low. A high metabolism would be 
needed to increase the circulation to provide for 
an increased vaporization of water from the 
skin, and certainly Mr. L. did not have a high 
metabolism. Another alternative is the pos- 
sibility of a large ventilation of the lungs. Be- 
eause of the irregular respiration rate of Mr. L. 
one might infer that there was an abnormally 
high ventilation of the lungs, which might ac- 
count for a somewhat larger loss of water va- 
por from the lungs. The determination of the 
ventilation of the lungs by means of the helmet 
respiration apparatus has already been pointed 
out as being of uncertain value, but the lung 
ventilation was also determined on one day by 
a mouth-breathing appliance and simultaneous- 
ly the alveolar carbon dioxide was measured 
(see table 2). If there was an over-ventilation 
of the lungs, we would expect a low alveolar car- 
bon dioxide, which might account for the higher 
water output. This was not the case. Hence 
there is nothing in the measurements of the 
alveolar carbon dioxide or the expired air to 
lead us to believe there was an abnormally high 
water output from the lungs. Under the cir- 
cumstances, therefore, there is no satisfactory 
explanation for this seeming discrepancy be- 
tween the insensible perspiration and the total 
metabolism of this man. A comparison of these 
two measurements should be included in any 
further old age studies. 


COMPARISON OF THE METABOLISM OF MR. L. WITH 
THAT OF OTHER INDIVIDUALS 


In the Nutrition Laboratory series of normal 
data we have available for comparison with the 
observations on Mr. L. measurements on men 
(30 in number) whose weights were within + 2 
kg. of the weight of Mr. L., whose heights on the 


1Benedict, F. G., and Benedict, C. G.: Biochem. Ztschr. 186: 
278, 1927. 





average agreed with his, but all of whom were 


younger. With these younger men the data 
obtained were, in brief, as follows: 
Range Average 
(30 Cases) 
Age 16 to 60 yrs. 26 yrs. 
Weight 56.1 to 60.0 kg. 58.0 kg. 
Height 160 to 185 cm. 173 cm. 
O, per minute 192 to 251 cc. 220 ce. 


The average oxygen consumption of Mr. L., 153 
ee., was 31 per cent lower than the average for 
these younger men of the same weight. In the 
last analysis the measurements of the oxygen 
consumption are of chief importance only in 
that they enable the calculation of the heat pro- 
duction. This has been calculated on three 
bases, total per twenty-four hours, per kilogram 
of body weight, and particularly per square 
meter of surface area. Under these conditions, 
since the body weights of this group of younger 
men and Mr. L. were the same, we find that the 
metabolism of Mr. L. is still 31 per cent below 
that of the younger men (629 calories as com- 
pared with 906 calories per square meter). Of 
the factors that affect the basal metabolism, 
body weight in this comparison is essentially 
constant. The heights vary to a certain extent, 
but the most pronounced factor is age. The 
fact, therefore, that Mr. L., a physiologically 
normal individual with the same body weight as 
this group of thirty men, had an oxygen con- 
sumption or heat production 31 per cent below 
that of the younger men may be ascribed direct- 
ly to the effect of age. This age effect was un- 
complicated by the aftermath of severe illness 
or by a general debilitated condition, neither of 
which factors was present in the case of this 
unusual man. 


For a comparison in which the age factor 
varies within a narrower range we have avail- 
able the observations on elderly women by Bene- 
dict and Meyer®. A large number of these 
women, especially those over seventy-eight 
years of age, had a total twenty-four hour heat 
production of approximately 1000 calories. Mr. 
L. likewise had a total heat production close to 
this, namely, 1063 calories. The ten women 
seventy-eight years of age and over were smaller 
than Mr. L., having an average weight of 52.0 
kg. and an average height of 149 cm., as com- 
pared with 58.2 kg. and 172 em. in the case of 
Mr. L. Hence our male subject, being larger, 
had relatively a low rather than high basal 
metabolism, judged on this basis alone. Hereto- 
fore it has been assumed in the various predic- 
tion standards that the influence of age is prac- 
tically a straight-line function. Little is known 
with regard to this. Mr. L. is nearly ten years 

iHarris, J. A., and Benedict, F. G.: Carnegie Inst. Wash, 


Publ. 279: 40, 1919. Tgble C. 
Benedict, F G.: Am. J. Physiol. 85: 610, 1928. Table 4. 


2Benedict, F. G., and Meyer, M. H.: Proc. Am. Philos. Soe. 
71: 143, 1932. 
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older than the majority of the group of ten 
women (78 to 86 years) mentioned above. 
Whether this ten years between eighty and 
ninety years would produce an even greater de- 
crease in metabolism than that occurring before 
the age of eighty years is still unknown. At 
least there is a hint in this comparison that this 
may be the case. 


Of the elderly, rather senile men studied by 
Aub and Du Bois’ in a city institution, the three 
most nearly approaching the age of Mr. L. 
(C. W., W. C., and J. B., aged eighty, eighty- 
three and eighty-three years, respectively) had 
a basal heat production 30, 14, and 12 per cent 
below the Aub and Du Bois adult average of 
39.7 calories per square meter per hour. Their 
average oxygen consumption per minute was 
188 ec. (range 175 to 211 ec.) or 23 per cent 
above that of Mr. L. Further discussion of 
these subjects of Aub and Du Bois will not be 
entered into, for our impression is that they 
were definitely senile, and our special interest 
lies in the normal physiology of old age. 


A few basal metabolism measurements have 
been made on men of almost the same age as 
that of Mr. L. Thus, in the second normal series 
of the Nutrition Laboratory’, observations are 
recorded on an eighty-nine year old man, Dr. 
W. W. Keen of Philadelphia (60.3 kg.; 154 
em.), whose metabolism was kindly measured 
for us by Dr. W. H. Stoner. Dr. C. G. L. Wolf 
of Addenbrooke’s Hospital, Cambridge, Eng- 
land, has permitted us to give (see table 5) the 
details of his measurements on J. C. B. at 
eighty-nine years (58.8 kg.; 172 em.), measure- 
ments that he himself has reported only in ab- 
stract. For convenience in making the compari- 
sons that follow, we have also included in table 
5 an abstract of the data obtained on Dr. Keen 
and Mr. L. Dr. Wolf’s subject, J. C. B., was 
Sir James Crichton-Browne, who is now ninety- 
four years old and, according to a recent letter 
from Dr. Wolf (January 20, 1934) is active 
even at the present time®. Not infrequently one 


1Aub, J. C., and Du Bois, E. F.: Arch. Int. Med, 19: 823, 
1917. 
*Benedict, F. G.: Am. J. Physiol. 85: 610, 1928. Table 1. 


*We are in receipt of a seven page letter in beautiful hand- 
writing from Sir James, dated August 1, 1934, setting forth 
an extraordinary program of public speaking and social activity 
immediately before him. 

As this article goes to press we have just received a reprint 
of an article by Dr. Yoshiaki Kisé, published in Japanese in 
Keioigaku, 12: 91-105 (Jan. 15) 1932. This was accompanied 
by a translation, in part, in English by the author. A 93-year- 
old man weighing 44.5 kg. (height, 154.5 cm.) is reported 
to have had a basal heat production amounting to 1146 total 
calories per 24 hours or 34.1 calories per square meter per hour. 
Because of our inability to read Japanese, we do not know 
the details regarding the number of experimental days and 
Periods and other conditions concerning this individual. The 
total heat production of this man is 8 per cent higher than 
that of Mr. L., although the latter’s body weight is 58 kg. 
as compared with the 44.5 kg. of the Japanese. 

This research has likewise been published in detail in the 
Journal of Laboratory and Clinical Medicine, 19, No. 10, pp. 
1073-1079, 1934. 

Two articles have been called to our attention too late for 
analysis here. Albergo* studied twenty-two men from fifty- 


Nota 4a. 





sees a letter from him in the London Times 
(February 15, 1934). As a public speaker he 
has always been characterized by great vitality 
and until recently, if not at the present time, 
has been accustomed to walking from his home 
to the Athenaeum and back every day. 

In the persons of Dr. Keen, Sir James, and 
Mr. L. we have three old gentlemen in remark- 
ably good physical condition, not senile, very 
active, and of a distinctly superior order of in- 
tellect, upon whom careful basal metabolism 
measurements have been made. The body 
weights are essentially alike in all cases, al- 
though Dr. Keen was about 2 kg. heavier than 
the other two men. The oxygen consumption 
of Dr. Keen and Sir James was the same, 193 
ec. That of Mr. L. was much less, 153 ee. 
Since Dr. Keen was much shorter than the other 
two and hence had a larger proportion of adi- 
pose tissue, one would have expected on this 
basis alone that his metabolism would be some- 
what lower than that of the other two. The fact 
that the metabolic level of Dr. Keen and Sir 
James is higher (26 per cent) than that of Mr. 
L. may perhaps be explained to a certain extent 
by differences in personality. In the absence of 
any accepted quantitative standards, a compari- 
son of the vigor and vitality of different in- 
dividuals must in large part be based upon per- 
sonal observations and impressions. One of us 
knew both Dr. Keen and Mr. L. well and had 
met and talked with Sir James. From personal 
observation and from information conveyed by 
Dr. Wolf with regard to his subject it is cur 
conviction that although all three men were well 
preserved, the personalities of both Dr. Keen 
and Sir James were more strikingly dynamic 
and dominant than the personality of Mr. L. 
The latter, on the other hand, although alert 
and active and by no means a negative, colorless 
individual, is of a relatively more placid disposi- 
tion and, although forceful and compelling in 
conversation, does not have the extreme vigor 
of speech and incessant gestures characteristic 
of the other two. Hence we believe that in the 
ease of Dr. Keen and Sir James the normal 
effect of age was to a great extent offset by their 
dynamic personalities, which resulted in an un- 
usually high metabolism for their ages. Al- 
though there is not the agreement in the results 
obtained with Mr. L. that there is in the re- 
markable series of Dr. Wolf with Sir James, 
nevertheless the true basal oxygen consumption 
of Mr. L. has been well established to be, on 
the average, 153 cc. per minute. All three men 


*Metabolismo basale ed azione dinamico-specifica degli ali- 
menti nei vecchi. By Vito Albergo. (Istituto di Clin. Med. 
Gernerale della R. Universita di Bari. Direttore, Prof. L. 
Ferraanini.) Minerva Medica, Turin, 2: 678-682 (Nov. 17) 
1932. 

+Contributo allo studio della fisiopatologia della vecchiaia. 
Il metabolismo basale nei vecchi. By Giuseppe Lucchi. 
(Istituto di Patologia Speciale Medica e Semeiotica della R. 








nine to eighty-five years. Lucchit studied thirty-two men 
and seven women between fifty and eighty-three years. 





Universita di Modena. 
di Clinica Medica, 13: 466-473, 1932. 


Direttore, Prof. Pio Bastai.) Giornale 
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were, for their ages, in fine physical condition’ 
and not affected by a febrile or a toxic condition 
which would ordinarily heighten the metabolism. 
By every examination made prior to the metabo- 
lism tests Mr. L. would be pronounced an ex- 
ceptionally normal individual, although the 
word ‘‘normal’’ as applied to nonagenarians is 









insecurely based. Consequently there is no rea- 
son for assuming from the comparison of these 





taken into consideration. 
found between the metabolism as predicted by 


factor in their apportionment of the change in 
metabolism due to age. In this instance the 
oldest age studied was eighty-three years. In 
still a third method of prediction, introduced 
by Professor Dreyer of Oxford’ and likewise in 
large part evolved from mathematical treatment 
of Nutrition Laboratory material, age again is 
No great variation is 





















TABLE 


COMPARISON OF BASAL METABOLISM OF NONAGENARIANS 


5 


(Average Values) 











Subject Mouth Per Heat Produced Deviation from 
Temp. Minute per 24 Hrs. Standard of 
Pulse Res- Oxy- Total Per Per Harris Aub Dreyer 
Rate pira- gen Kg. Sq. M. and and 
tion Con- Benedict Du Bois 
Rate sumed 
°F. Ce. Cal. Cal. Cal. P.ct. P.ct. P. Ct 
J. G-B. 97.8 71 19 192 1334 22.7 785 +17.6 —5.2 +1.6 
W. W. K. a —- a 193 1344 223 852 + 26.2 +2.9 +1.1 
S. W. L. 96.8 7 10 153 1063 18.3 629 —4.5 —24.0 —18.4 



































three men that Mr. L.’s metabolism was not 
normal for his age and body weight. It is more 
probable that his metabolism is normal for his 
age whereas that of the other two men is un- 
usually high for their ages. 


PREDICTION STANDARDS FOR ELDERLY PEOPLE 


The difference in the metabolism of these 
three men is of special interest in considering 
the several methods of predicting metabolism 
during old age, for it is not possible to measure 
many individuals of such advanced age. No 
standards are at present available for predicting 
the metabolism of nonagenarians. In the estab- 
lishment of the several existing prediction stand- 
ards altogether too few people were measured 
at ages anywhere near 90 years to make the 
predictions for this age period little more than 
extrapolations. The Harris-Benedict prediction 
standard? for men is based upon observations 
representing an age range that does not extend 
beyond the sixty-third year and for the most 
part including younger people, but the standard 
takes into consideration the general tendency 
shown by an analysis of the results for a de- 
creasing metabolism with old age. In the stand- 
ard of Aub and Du Bois*, based in large part 
upon Nutrition Laboratory measurements but 
supplemented by certain observations of their 
own, measurements upon old men in a chari- 
table institution in New York City were a basic 

iCaleulations from the body weights and computed sitting 
heights of these three men show that the pelidisi of Dr. Keen 
is 103, of Sir James 92, and of Mr. L. 92. Dr. William J. 
Taylor of Philadelphia, who attended Dr. Keen when ill, has 
stated that he frequently took the blood pressure of Dr. Keen 
in health and that it registered 140 mm. 

2Harris, J. A., and Benedict, F. G.: 


Publ. 279: 1919. 
’Aub, J. C., and Du Bois, 


Carnegie Inst. Wash. 


E. F.: Arch. Int. Med. 19: 823, 


any of these three standards and the actual 
measured metabolism of normal individuals 
(Americans) in the ordinary range of adult age 
and weight. This is to be expected from the 
fact that these three methods were derived from 
essentially the same experimental material. On 
the other hand, when the metabolism of a very 
elderly person is referred to these prediction 
standards, great discrepancies may be expected. 


The metabolism of Mr. L. was 4.5 per cent 
below the Harris-Benedict prediction, 24 per 
cent below the Aub and Du Bois prediction, and 
18.4 per cent below the Dreyer standard. The 
discrepancy in these percentage deviations is 
probably in large part due to the age factor, 
and since we are convinced that Mr. L. was 
normal in every respect and his basal metab- 
olism was well established, it would appear from 
this comparison alone as if the Aub and Du 
Bois and the Dreyer standards did not make 
suitable recognition of the depression in metab- 
olism due to extreme old age. At the time of 
presenting the results obtained on Dr. Keen it 
was shown that his metabolism was 26.2 per 
cent above the Harris-Benedict standard, 2.9 
per cent above the Aub and Du Bois standard, 
and 1.1 per cent above the Dreyer standard. 
Here again there is a marked discrepancy in 
the percentage deviations, but as was argued 
in the original presentation of his results, we 
believe that the high metabolism suggested by 
the comparison with the Harris-Benedict pre- 
diction was consistent with the vigor and dy- 
namic personality of this man and that the 
Harris-Benedict formula predicts more accu- 
rately the probable average metabolism in ex- 
treme old age than either of the other two 









1917. 


IDreyer, G.: Lancet 2: 290, 1920. 
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formulas. The metabolism of Dr. Wolf’s sub- 
ject, Sir James, agrees within + 5 per cent with 
the predictions by the Aub and Du Bois and the 
Dreyer standards, but is 18 per cent greater 
than the Harris-Benedict prediction. Again it 
is our belief that the true situation is more 
correctly shown by this latter comparison. In- 
deed, it is inconceivable to think of energetic 
men of the age of Sir James and Dr. Keen, 
whose oxygen consumption (193 ec.) so nearly 
(12 per cent) approaches the average metab- 
olism (220 ec.) of the group of thirty younger 
men (age, 26 years), as having a metabolism 
only slightly above the probable normal aver- 
age for ninety years. 

From the measurements on these three elder- 
ly gentlemen it is clear that a most attractive 
field for research is available and that with the 
new incentive to study the physiology of old 
age one may confidently look forward to fur- 
ther careful measurements in the near future’. 
With individuals of advanced years uniformity 
in physical fitness and muscular vigor, such as 
is noted with a group of average college stu- 
dents or with a group of average active busi- 
ness men, is not to be expected. Hence the 
variability noted in the metabolism of the el- 
derly subjects studied by Aub and Du Bois, Dr. 
Wolf, and the Nutrition Laboratory and any 
variability that may be noted in future observa- 
tions on elderly people is not to be considered 
surprising. From an examination of the data 
thus far secured it is apparent that there are 
great discrepancies in the closeness with which 
the various prediction standards approximate the 
actually measured metabolism, that the Harris- 
Benedict standard predicts the metabolism of 
an elderly group as a whole more exactly than 
either of the other two standards (as illustrated 
by the percentage of deviations noted with the 
group of twenty-three elderly women, i.e., —0.8 
per cent by the Harris-Benedict standard, 
—7.2 per cent by the Aub and Du Bois stand- 
ard, and —5.7 per cent by the Dreyer stand- 
ard), and that in the case of individuals of ex- 
tremely vigorous personality the Harris-Bene- 
dict standard indicates more accurately than 
the other two standards the existence of an 
unusually high metabolism. The general relia- 
bility of the Harris-Benedict method of pre- 
diction for groups, however, does not necessarily 
mean that this standard can be used for an ac- 
curate prediction of the basal metabolism of any 
given individual. Before any prediction stand- 
ard can be accepted for application in cases of 
extreme age, the results of further measure- 
ments in old age should be compared with those 
already obtained and the various existing pre- 

1At a meeting of the American Physiological Society in April, 
1933, F. A. Hitchcock and J. R. Matson (Am. J. Physiol. 105: 
52, 1933) gave a brief report of basal metabolism observations 
in senility. Fourteen men (74 to 92 years) showed values 
for heat production averaging only 2.2 per cent above the 


ee eemneict standard. ‘The details have not yet been pub- 
shed. 








diction standards should be subjected to fur- 
ther critical analysis in the light of new stud- 
ies. 

The measurements on Mr. L., Dr. Keen, and 
Sir James are of interest in connection with the 
opinion not infrequently expressed that there 
is a limit to the combustion capacity of the 
body. According to Rubner' life is extinguished 
after the completion of a certain number of 
chemical reactions. Thus with warm-blooded 
animals such as the horse, cow, dog, cat, and 
guinea pig about 200,000 calories per kilogram 
of body weight are expended after maturity 
is attained, and then the animal dies. With 
man, however, the expenditure of energy dur- 
ing adult life amounts to 725,000 calories per 
kilogram before death ensues?. Much this same 
opinion has been expressed by others, but nat- 
urally, still lacks experimental demonstration 
one way or the other. Dr. Keen and Sir James, 
men who reached practically foursecore years 
and ten, certainly lived at a fairly high level 
of metabolism when compared with younger 
men of similar weight and size, and it would 
appear as if any tendency for the fires of life 
to burn out was far from clear in their cases. 
The depression in the metabolism of Mr. L. with 
advanced age is obvious, but his physical state 
does not by any means suggest that he has 
reached a burned-out stage. 


GENERAL CONCLUSIONS 


In his alert carriage, energetic movements, 
intellectual keenness, forceful and well-modu- 
lated speech, and neat personal appearance our 
ninety-one year old subject, Mr. L., presents the 
exact antithesis to the picture of senility and 
incapacity for physical and mental effort so 
general with nonagenarians. The man can 
easily be taken for a person twenty years young- 
er than he is. Complete physical and neuro- 
psychiatric examinations confirm this first gen- 
eral impression. Thus it shows that he has a 
good larynx and pharynx, with no indication 
of atrophy. His right eye (the left eye is 
hampered by a cataract) is still a useful instru- 
ment and serves its purpose admirably both for 
orientation in walking and particularly in read- 
ing, of which he does a great deal. The heart 
is normal. The electrocardiograms, the heart 
rate, and the blood pressure are all well within 
normal limits. The body temperature is nor- 
mal. The skin temperature for the most part is 
normal, except that the temperature of the skin 
of the feet is slightly lower than usual. The 
circulatory system shows good distribution of 


1Rubner, M.: Das Problem der Lebensdauer und seine Bezie- 


hungen zu Wachstum und Erniahrung. Munich and Berlin. 
P. 204, 1908. 
Ibid.: Arch. f. Hygiene. 66: 204, 1908. Also Sitzungsber. 


d. k. preuss. Akad. d, 
1908, 


2Rubner’s views have been clearly set forth by 


Wissensch., Physik. Math. Kl. 2: 45, 


Lusk in 





Science 76: 129, 1932, 
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blood,: even to the dorsalis pedis arteries. There 
is little evidence of arteriosclerosis and no evi- 
dence of dysfunction of the pituitary, thyroid, 
pancreas, adrenals, or gonads. Libido normal 
for a man in youth is preserved. A strictly 
monogamous sex life, absence of venereal dis- 
ease and sexual excesses should be emphasized. 


The oxygen consumption, which is an index 
of the level of vital activity of the body as a 
whole, is 153 ec. per minute, corresponding to a 
total heat production of 1063 calories per twen- 
ty-four hours, to 18.3 calories per kilogram of 
body weight, and to 629 calories per square 
meter of body surface. Since the adult human 
being has a heat production per unit of surface 
area of not far from 900 to 1000 calories, the 
metabolism of Mr. L., expressed on this basis, 
is apparently low. As a matter of fact, it is 
31 per cent below the heat production of a group 
of thirty men having practically the same 
average weight and height but an average age 
of twenty-six years. This difference can be as- 
eribed solely to an age effect. Mr. L.’s metab- 
olism is likewise lower than that of two other 
previously measured elderly gentlemen, Dr. W. 
W. Keen and Sir James Crichton-Browne, both 
of whom had an oxygen consumption of 193 ee. 
But the metabolic level of these two gentlemen 
was likewise definitely below that (220 ec.) of 
the group of thirty younger men of the same 
average weight and height. 


Compared, respectively, with the Harris- 
Benedict, the Aub and Du Bois, and the Dreyer 
prediction standards (although none of them 
may legitimately be claimed to have been estab- 
lished for such an age as ninety years), the 
metabolism of Mr. L. shows percentage devia- 
tions of —4.5, —24.0, and —18.4. Dr. Keen 
and Sir James show definitely higher metabolic 
levels, namely +26.2, +2.9, and +1.1 per 
cent in the ease of Dr. Keen and +17.6, —5.2, 
and +1.6 per cent in the case of Sir James. The 
differences in the metabolic levels of these three 
elderly gentlemen can be accounted for only by 
marked differences in their personalities. Al- 
though Mr. L. is very active and agile and in a 
remarkable state of preservation, the other two 
gentlemen with whom: he is compared are even 
more strikingly dynamic in personality and 
forceful in speech (with incessant vigorous ges- 
tures) than is Mr. L. It is believed that the 
differences in metabolism may be ascribed to 
this difference in dynamic personality. To spec- 
ulate as to what may be the normal metabolism 
at the age where thus far only three have been 
measured is idle. The observations on these 
three well-preserved elderly gentlemen do pre- 
sent a starting point, however, for this most im- 
portant series of old age measurements. 








Factors contributing to longevity. Of great-- 
est significance is perhaps an analysis of the fac- 
tors that may be assumed to have contributed 
to the longevity of Mr. L. Of these factors the- 
one commonly recognized and well known is a 
good family history. In his case the family 
history is moderately good with no arteriosclerot- 
ic or degenerative factors accounting for the 
deaths of any of the family. It looks, there- 
fore, as if his progenitors were particularly 
free from degenerative processes. A second fac- 
tor commonly accepted as favorable to longevity, 
although not definitely proved to be so, appears: 
strikingly in the case of this subject, that is, 
moderation in eating, drinking, and other habits. 
of life, with complete avoidance of alcohol and 
tobacco. Yet a great many people of exemplary 
habits and even with good family histories have 
not lived to anywhere near the age of our sub- 
ject. Still a third and dominant factor in his: 
personal history is his temperament and phi- 
losophy of life. He has always been a man with- 
out extreme emotions, with no serious family . 
illnesses or worries, and with no great financial 
strain such as is commonly experienced by 
American business men. He has lived happily 
with his wife for fifty-nine years, with a roman- 
tie devotion, and he, his wife, and his children 
have had no severe sickness. He has cultivated 
the habit of good cheer, optimism, idealism, and 
youthful interests, and in his contact with his 
fellow-men is invariably stimulating, helpful, 
and sympathetic. Here we have a man who has. 
cultivated, if not indeed inherited, a placid men- 
tal disposition, although by no means a placid 
physical make-up. Were it possible for human 
beings as a whole to lessen the strain of mental 
anxiety, worry, and care, it would be rational 
to suppose that this very process would tend to 
longevity. This placid, optimistic temperament 
has, we believe (without perhaps any demon- 
strated scientific facts to prove it), been an im- 
portant factor not only in the long life but 
especially in the extraordinary preservation of 
the cardiovascular system in this man. 
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THE PREVENTION OF REACTIONS DUE TO 
LUMBAR SPINAL PUNCTURE 


BY PURCELL G. SCHUBE, M.D.,* 


HE reactions which occasionally occur in an 

individual following lumbar spinal puncture 
are manifold, the most common being headache, 
stiff neck, nausea and vomiting. These reactions 
make the puncture an unpleasant procedure for 
the patient, this unpleasantness being magni- 
fied to such an extent that the lumbar spinal 
puncture becomes in the mind of the layman a 
dangerous procedure and results in such un- 
codperativeness that the spinal fluid cannot be 
obtained, or if it is obtained, the method often 
smacks of coercion. 


It is admittedly true that the performance 
of a lumbar puncture is a relatively simple pro- 
cedure, and with some knowledge of the indica- 
tions and contraindications for it, it is a pro- 
cedure which should be facile in the hands of 
every medical man. Its importance in indicated 
cases is unquestioned and the knowledge ob- 
tained overshadows entirely the unpleasant re- 
actions which sometimes occur. 


However, the need for more codperativeness 
in the patients, viz., fewer postlumbar puncture 
reactions, is evident. And it is the purpose of 
this paper to evaluate some of the methods rec- 
ommended to prevent these reactions, and also 
to evaluate the use of sodium amytal and sodium 
ortal to perform this function. 


METHOD 


General: The patients were selected at ran- 
dom, irrespective of age, mental state, or phys- 
ical disease. In only one respect was a definite 
type of selection made; all of the patients were 
males. The lumbar puncture was performed in 
both the usual recumbent position and sitting 
up. No predilection of reactions to either posi- 
tion was noted. The same size needles, 17 gauge, 
were used throughout. The amount of spinal 
fluid removed was always in excess of 20 ce. 
The patient, after the puncture, was placed hori- 
zontal on his back, in bed, without a pillow and 
remained there twenty-four hours. He was then 
asked to get up and attend to his usual activi- 
ties. 


Controls: These were treated as above. 


Sodium amytal cases: These cases were given 
a capsule containing three grains of sodium 
amytal, by mouth, while the puncture was being 
performed, but otherwise treated as were the 
controls. 


Sodium ortal cases: These cases were given a 
capsule containing three grains of sodium ortal 


*Schube, Purcell G.—Senior Physician, Boston State Hospital. 
LeDrew, Frederick—Senior Physician, Boston State Hospital. 
For records and addresses of authors see ‘‘This Week’s Issue,” 
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while the puncture was done, otherwise receiv- 
ing the same treatment as the controls. 


RESULTS 


The results obtained and the reactions noted 
are shown in the following table: 


Group Num- Head- Nausea % 
ber ache and Re- 
of and Vomit-  ac- 

Cases Stiff ing tions 

Neck 
Control 50 10 3 26 
Sodium Amytal 100 14 1 15 
Sodium Ortal 200 24 8+ 12 


+These cases also had headaches. 


Of the reactions manifested, there was not 
noted any delay in the onset which could be at- 
tributed to the drug administered. The ma- 
jority of reactions started on the following day 
after the puncture when the patients were 
asked to get up and dress. These reactions could 
to a great extent be controlled by bed rest. 
The reactions which were manifested in the amy- 
tal and ortal groups were of a much severer na- 
ture, although not of longer duration, than 
those of the control group. 


DISCUSSION 


Lumbar puncture reactions are attributed by 

Dana’ to irritation of the dural fibers of the 
fifth and occipital nerves caused by the removal 
of the water pad of the brain and permitting 
the brain to rest on bone. He feels, also, that 
the reactions may be due to inhibition of the 
activity of the choroid plexus. Lott? states that 
the intensity and duration of a postpuncture 
headache is in direct proportion to the degree of 
intracranial pressure; that patients with the 
higher pressures have the most marked reac- 
tions. MacRobert® holds that postpuncture re- 
actions are due to two factors: 
(a) the loss of fluid and (b) the loss of the sup- 
porting cushion of the brain due to this diminu- 
tion of fluid. This, he feels, permits the pres- 
sure of the brain against the basilar venous si- 
nuses which produces a venous congestion due 
to the rise of venous pressure. And this hap- 
pens only when the arachnoid membrane is 
pulled through the hole made in the dura by 
the needle, and not otherwise. 

Greene* is in agreement with MacRobert in 
that the reaction is due to the loss of spinal fluid 
leaking through the puncture hole. Alpers 
feels that the predisposing cause of the reaction 
is the marked fall in spinal fluid pressure with 





leakage through the puncture wound maintain- 
ing the low pressure. In this he is supported 
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by Solomon’. Nelson*® in support of this re- 
ported that in two of his cases he found the 
spinal fluid pressure to be 13 and 15 mm. re- 
spectively. After the removal of 6 cc. of fluid 
the pressure dropped to 9.5 and 10 mm. The 
next day the patients had reactions. The spinal 
fluid pressure at that time was 2 and 2.5 mm. 

Baruch® in an attempt-to determine whether 
much, if any, fluid leaked through the punctured 
dura, did lumbar punctures and removed no 
spinal fluid but instead he injected into the spi- 
nal subarachnoid space 3 ee. of a 2 per cent in- 
digo carmine solution. He left the needle in 
place and over a period of sixty-three minutes 
he was unable to obtain any trace of the dye in 
the urine. He then removed the needle and in 
eight minutes indigo carmine was found in the 
urine. He concluded that there must be leak- 
age through the puncture wound. Strecker® re- 
peated Baruchs’ work and substantiated it. No 
attempt was made to establish any relationship 
between a reaction and leakage. 

The ineidence of reactions following lumbar 
puncture varies somewhat with the worker. 
Baar’ reported ninety-three cases in which fifty- 
one (55%) had reactions. In 453 eases of 
syphilis on whom he did lumbar punctures he 
obtained reactions in 130 (28%). Alpers" in 
ninety-one cases obtained sixteen (17.5%) reac- 
tions. Epstein and Lott*? had sixteen (33.3%) 
reactions in fifty cases. Kulchar and King” 
reported twenty-one (25.5%) reactions in 
eighty-two cases. Parker** reports the incidence 
of reactions following lumbar puncture as twen- 
ty per cent. Nelson’® had forty (20%) reac- 
tions in 200 eases. In another group of ninety- 
two patients he obtained nineteen (17.4%) re- 
actions. Twenty eases of this group had had 
previous lumbar punctures without reactions. 
Of this twenty, one (5%) had a reaction this 
time. In thirty cases of neurosyphilis he had 
three (10%) reactions. In fifty cases, our con- 
trol series, we had thirteen (26%) reactions. 
The percentage of reported reactions following 
lumbar puncture varies, apparently, from 17.4 
to 55 per cent. 

The methods of treatment of reactions fol- 
lowing spinal puncture also vary somewhat. 
Sicard’® in 1902 recommended bed rest for one 
or two days as a cure for lumbar puncture head- 
ache. Dana‘ and Lott* also recommend that the 
patient with a postpuncture reaction should lie 
down. Jacobaeus and Frumerie* prefer to in- 
ject intravenously 35 to 90 ee. of normal saline. 
They report two cases in which they obtained 
complete relief. Solomon’ found that he could 
obtain good results with lumbar puncture re- 
actions by the intramuscular injection of 1 ee. 
of pituitary extract. He reported five cases in 
which there were no remissions or failures. 
Alpers™ using 1 ee. of pituitary extract intra- 
muscularly on twelve cases with postpuncture 


The prevention of the postlumbar puncture 
reaction has likewise met with fluctuating suc- 
cess. Dana’ recommended rest in bed for three 
or four days. Lott? had his patients lie down 
after the puncture. Neither tabulates results, 
MacRobert* reported the results in thirty cases 
that he had lie down after puncture; twelve 
(39.6%) had reactions. Greene* reported punce- 
tures on 252 cases on whom he used a small bore 
needle with a round point and no cutting edge; 
he had ten reactions (4%). Baar’ injected in- 
travenously 500 to 750 ee. of 0.5 per cent saline 
into fifty cases immediately after lumbar punc- 
ture; he had three (6%) reactions. Solomon? 
recommends the intravenous injection of 100 to 
200 ee. of distilled water, but does not tabulate 
his results. Moewes'® recommends the use of 
subeutaneous ephedrine; he gives no results. 
Alpers" did twelve lumbar punctures with a 
fine bore needle without a single reaction. He 
also recommends intravenous saline, 100 ee. of 
0.5 per cent, and rest in bed with the head low. 
Nelson’® inserted a piece of dry catgut 3 em. in 
length in the puncture wound in the dura in 
102 eases. He had four (4.08%) typical re- 
actions and sixteen (16.32%) reactions which 
were of short duration. Epstein and Lott? did 
lumbar punctures on sixty patients to whom they 
had given 6 grains of sodium amytal; they had 
fifteen reactions (25%). They also did punc- 
tures on fifty-five patients to each of whom they 
had given three grains of nembutal. In these 
there were eleven (20%) reactions. Kulechar 
and King’ did lumbar punctures on 105 pa- 
tients to whom they had given 3 grains of so- 
dium amytal; there were reactions in sixteen 
(13.5%). In another group of twelve patients 
to whom they had given codeine subcutaneously 
they obtained four (33.3%) reactions. In our 
group of 100 patients who received sodium amy- 
tal, grains 3, during the lumbar puncture fifteen 
(15%) had reactions. Of our group of 200 
patients who received sodium ortal, grains 3, 
during the puncture twenty-four (12%) had re- 
actions. 


SUMMARY 


The methods of prevention and’ treatment of 
reactions due to lumbar spinal puncture and the 
results obtained are presented. A study has 
been made of the comparative value of no treat- 
ment other than bed rest, of sodium amytal and 
of sodium ortal wherein it seems quite definite 
that these latter drugs are capable of dimin- 
ishing the incidence of reactions following lum- 
bar puncture. 
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ANTE MORTEM AND POST MORTEM DIAGNOSES* 


BY H. 0. SWARTOUT, M.D.T 


T the sixty-third annual session of the 

American Medical Association, held in At- 
lantie City in June, 1912, Dr. R. C. Cabot? read 
a significant paper, which was published later 
in the year. He reported the results of a study 
of three thousand Massachusetts General Hos- 
pital cases that had come to autopsy, and pointed 
out the varying degrees of divergence between 
ante mortem diagnoses and post mortem find- 
ings. While reasons for the divergence were 
given, and no reflections were cast upon the 
diagnosticians concerned as compared with 
others, the report was made the occasion for 
urging the use of greater care and improved 
methods in arriving at diagnoses. 


Dr. C. G. Stockton of Buffalo led the dis- 
cussion, expressing a hope that Dr. Cabot’s 
study would not only lead to more careful diag- 
noses but to similar investigations in many 
other places and to marked improvement in hos- 
pital records. As to the records, his hope has 
doubtless been largely realized. As to the 
studies, they have either not been made, or, 
having been made, have not found their way 
into medical literature. 


It may be that those responsible for making 
diagnoses, realizing the limitations of even the 
most intelligent, careful and conscientious of 
men, have not made such studies because they 
were not confident of being able to show sub- 
stantial progress. We are sure that the lack of 
published reports by diagnosticians does not 
indicate an indifference on their part to the 
matter of care in diagnosis. It may be that 
pathologists and autopsy surgeons have not pub- 
lished further data because they did not wish 
to appear unduly critical of the work of their 
medical and surgical colleagues. If so, we must 
commend their courtesy. 


There is another angle of approach, however, 


*A comparative study of New Haven Hospital cases that 
came to autopsy from 1922 to 1933, inclusive, based partly 
on a dissertation submitted to the Faculty of the Yale School 
of Medicine in candidacy for the degree of Doctor of Public 
Health. Thanks are due Professor C.-E. A. Winslow for 
advice given during the course of the study. 

*Swartout, H. O.—Rockefeller Fellow in Public Health, Yale 


School of Medicine. For record and address of author see 
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one which spares the feelings of all the groups of 
workers already mentioned, yet justifies making 
and publishing such studies as Dr. Stockton 
hoped would be made. Public health men are 
especially interested in the problem, because 
it directly concerns the reliability of that part 
of vital. statistics which deals with the causes 
of death. This present report results from a 
study initiated by the Department of Public 
Health of the Yale School of Medicine, and 
covers the cases that came to autopsy in the 
New Haven Hospital during a period of twelve 
years, 1922 to 1933, inclusive. 

Dr. Cabot’s study was not made for the 
purpose of a complete statistical analysis, hence 
his published data are not so full as a statis- 
tician might wish. He listed twenty-eight com- 
mon diseases or pathological conditions, to- 
gether with the percentage of accuracy mm ante 
mortem diagnosis in each case. He stated that 
he might include at or near the head of the list: 
‘*Pernicious anemia, leukemia, malaria, diph- 
theria, puerperal eclampsia, dementia paralyt- 
ica, amebie dysentery, and other diseases.’’ 
Among the diseases whose records were worse 
than those listed in his table, he men- 
tioned: ‘‘Hemorrhagie pachymeningitis, hyper- 
nephroma (in its early stages) and many oth- 
ors.”” 

No figures were given for any of these sug- 
gested additions. Actual numbers of eases, 
with the numbers of correct ante mortem diag- 
noses, were given for only four of the twenty- 
eight diseases in his table; but in his later dis- 
cussion he gave this information about one 
disease not found there, so the table can be en- 
larged to include twenty-nine diseases and the 
numbers of -cases and successful ante mortem 
diagnoses furnished for five of the twenty-nine. 
Such an enlarged table appears below, with a 
few minor changes in terminology, decimal frac- 
tions of percentages dropped in the two cases 
where Dr. Cabot used them, a notation made 
of the code number for each disease in har- 
mony with the 1929 edition of the Manual of 
the International List of Causes of Death, and 
the order of the diseases in the table altered 
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in such a way as to fit the natural sequence of 
these code numbers. 


TABLE A 


Adjusted table, giving Dr. Cabot’s data, with the 
addition of appropriate code numbers taken from 
the 1929 edition of the Manual of the International 
List of Causes of Death. 





Code Disease or Pathological No.of Cor- ‘Per 
No. Condition Cases rect Cent 
Diag- Suc- 
noses cess 
1 Typhoid Fever 92 
23 +#Active Phthisis (Pul- 
monary Tbc.) 59 
24 Tuberculous Menin- 
gitis 72 
26 Vertebral Tubercu- 
losis 17 4 23 
30 Renal Tuberculosis 33 
32a Miliary Tuberculosis 52 
34 Thoracic Aneurysm 50 
46 Cancer of the Esoph- 
agus 20 16 80 
46 Cancer of the Stomach 72 
46 Cancer of the Colon 43 32 74 
55d Cerebral Tumor 73 
59 Diabetes Mellitus 95 
79a Septic Meningitis 64 
82a Cerebral Hemorrhage 67 
90 Acute Pericarditis 20 
9la Acute Endocarditis 39 
92a Aortic Stenosis 61 
92a Aortic Regurgitation 84 
92a Mitral Stenosis 69 
93c Chronic Myocarditis 22 
107a Bronchopneumonia 33 
108 Lobar Pneumonia 7 
117a Peptic Ulcer 36 
124b Hepatic Cirrhosis 80 31 39 
125b Hepatic Abscess 30 6 20 
130 Acute Nephritis 16 
131 Chronic Glomerular 
Nephritis 74 
131 Chronic Interstitial 
Nephritis 50 
133 Suppurative Nephritis 35 





About two thousand, four hundred autopsies 
were performed in the New Haven Hospital 
during the period covered by the present study. 
A considerable number of them were done on 
bodies brought in from the outside. Reports of 
these were left out of the study, because clin- 
ical histories were not available for a check. 
Reports of autopsies on stillborn infants were 
also excluded, in harmony with: the rule laid 
down on page 316 of the above-mentioned Man- 
ual of Causes of Death. The net number of 
eases for which both autopsy records and clin- 
ical histories were available was 1805. 

In table B we show the more important re- 
sults of the analysis based on the primary causes 
of death in the 1805 cases. No diseases or path- 





ological conditions are included in the table un- 
less they occurred in ten or more cases, because 
the element of chance is so great when the num- 
ber of cases is small. 








TABLE B 


Code numbers, classifications of diseases and 
pathological conditions, numbers of cases and num- 
bers and percentages of successful ante mortem 
diagnoses for New Haven Hospital cases that came 
to autopsy during the twelve years, 1922 to 1933, 





inclusive. No diseases or pathological conditions 
listed with less than ten cases.* 
Code Disease or Pathological No. of Cor- Per 
No. Condition Cases rect Cent 
Diag- Suc- 
noses cess 
8  Searlet Fever 10 10 100 
9  Whooping-Cough 13 13 100 
10 Diphtheria 23 22 96 
15 Erysipelas 13 13 100 
16 Acute Poliomyelitis 14 13 93 
18 Epidemic Meningitis 11 11 100 
23 Pulmonary Tuber- 
culosis 100 92 92 
24 Tuberculous Menin- 
gitis 18 17 94 
34 Syphilis 34 31 91 
36 Septicemia 54 53 98 
46 Cancer, Gastro-Intes- 
tinal 104 92 88 
47 Cancer, Respiratory 
System 26 20 77 
48 Cancer, Uterus 14 14 160 
49 Cancer, Other Fe- 
male Genitals 12 10 83 
51 Cancer, Male G. U. 
System 29 24 83 
53 Cancer, Unspecified 
Organs 35 27 77 
55d Brain Tumor, Un- 
specified Nature 31 28 90 
59 Diabetes Mellitus 44 44 100 
72a Leukemia 12 12 100 
7 Nonepidemic En- 
cephalitis 11 10 91 
79a Simple Meningitis 44 42 96 
82a Cerebral Hemor- 
rhage 50 46 92 
82b Cerebral Embolism 
& Thrombosis 22 15 68 
91a Acute Endocarditis 11 9 82 
92a Chronic Endocarditis 
(Valvular Disease) 45 36 80 
94b Coronary Disease 41 35 85 
95b Heart Failure, Un- 
specified 50 48 96 
107a Bronchopneumonia 100 87 87 
108 Lobar Pneumonia 76 75 99 
110 Pleurisy 11 11 100 
llla Pulmonary Embol- 
ism & Thrombosis 26 12 46 
119 Diarrhea & Enteri- 
tis (Under 2) 15 15 100 
121 Appendicitis 24 17 71 
122a Hernia , 11 11 100 
122b Intestinal Obstruction 17 16 94 























VOL. 211 
NO. 12 


ANTE MORTEM AND POST MORTEM DIAGNOSES—SWARTOUT 


541 





124b Cirrhosis of Liver, 

Unspecified 11 8 73 
129 Peritonitis 15 13 87 
131 Chronic Nephritis 42 42 100 
137 Diseases of the 

Prostate 27 26 96 
140 Abortion with Sepsis 11 11 100 
157d Congenital Malfor- 

mations 10 9 90 
159 Prematurity 42 42 100 
160b Birth Injuries 15 13 87 
161d Other Diseases, Ear- 

ly Infancy 10 10 100 
179 Accidental Poisoning 16 15 94 
181 Burns 12 12 100 
194b Accident, General 

Trauma 92 92 100 
200b Undetermined Causes 26 = = 


*Of the total number, or 1805 cases, 89.5 per cent, or 1615, 
were correctly diagnosed before death. 





Tables A and B suggest a few interesting com- 
parisons and estimates. Ten of the twenty-nine 
items in Dr. Cabot’s report are directly and 
significantly comparable with corresponding 
items in ours, assuming, as may reasonably be 
done, that the two hospitals whose records 
formed the basis of the reports belong in the 
same general class. A further analysis of the 
eases listed in table B under code number 46, 
as explained in the paragraph below, gives us 
three more items which are fairly comparable 
with Dr. Cabot’s, bringing the total to thirteen. 
In the other cases where table A and table B 
contain the same code numbers, the basis of 
classification differs so much that a comparison 
of the percentages could not be considered fair. 

Three of Dr. Cabot’s classes of cancers are 
in the present report all included in the gen- 
eral class of gastro-intestinal cancers, code num- 
ber 46, in accordance with the rules of the 
Manual of Causes of Death. In New Haven 
Hospital practice such cancers are divided into 
at least fourteen groups on an anatomical basis, 
as follows: cancers of the esophagus, stomach, 
duodenum, liver, gall-bladder, bile-ducts, pan- 
creas, small intestine, appendix, cecum, colon, 
sigmoid, rectum and peritoneum. Dr. Cabot, no 
doubt, used a somewhat similar classification; 
but, judging from the large number of cases of 
cancer of the colon reported by him, it seems 
highly probable that he included in this group 
cancers of the cecum, colon and sigmoid. Table 
C gives the results of an analysis of the 104 New 
‘Haven Hospital cases of gastro-intestinal can- 
cer, made on the basis of this practice and prob- 
ability, the diagnoses not being counted suc- 
cessful if the anatomical locations were not cor- 
rectly stated. 

Items selected from tables A, B and C are 
brought together in table D, which, so far as 
available data permit, compares conditions in 
the Massachusetts General Hospital during an 
unstated number of years prior to 1912 with 





those in the New Haven Hospital during the 
twelve years prior to 1934. 

The figures appearing in table D suggest a 
great improvement in the past twenty years. 
There is no doubt that basing a judgment of 
success or failure in diagnosis on the narrower 
classifications used by clinicians instead of the 
broader ones used by vital statisticians would 
operate to lower many of our percentages in 
table B and make the differences between them 
and Dr. Cabot’s in table A seem less marked, 
but this factor enters into the thirteen items in 
table D only in a minor way. A major part of 
the apparent improvement, therefore, is real. 
This improvement has perhaps been due to 
many causes, but we believe three are of out- 





TABLE C 


Analysis of 104 New Haven Hospital cases of 
gastro-intestinal cancer, made on the basis of an- 
atomical location. 











Anatomical Location No. of Correct Per Cent 
of the Cancer Cases Diagnoses Success 
Esophagus 10 9 90 
Stomach 34 29 85 
Liver 3 0 00 
Gall-Bladder 4 1 25 
Bile-Ducts 2 1 50 
Pancreas 11 2 18 
Small Intestine 1 0 00 
Colon 24 20 83 
Rectum 13 10 17 
Peritoneum 2 0 00 

TABLE D 


A comparison of the percentages of successful 
ante mortem diagnoses made prior to 1912 in the 
Massachusetts General Hospital with those made 
from 1922 to 1933, inclusive, in the New Haven Hos- 
pital, on thirteen different diseases or pathological 
conditions. 


Code Disease or Pathological Percentage of 





No. Condition Successful Diagnoses 
M. G. H. N. H. H. 
23 Pulmonary Tuberculosis 59 92 
24 Tuberculous Meningitis 72 94 
46 Cancer of the Esophagus 80 90 
46 Cancer of the Stomach 72 85 
46 Cancer of the Colon 74 83 
55d Brain Tumor, Unspecified 
Nature 73 90 
59 Diabetes Mellitus 95 100 
79a Simple Meningitis 64 96 
82a Cerebral Hemorrhage 67 92 
91a Acute Endocarditis 39 82 
107a Bronchopneumonia 33 87 
108 Lobar Pneumonia 74 99 
124b Cirrhosis of Liver, 
Unspecified 39 73 





standing importance: first, a greatly increased 
use of x-rays; secondly, many new or improved 
laboratory diagnostic procedures; thirdly, Dr. 
Cabot’s report itself, which has no doubt stimu- 
lated clinicians throughout the country to more 





care in diagnosis. 
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If we consider conditions in 1912, it is safe 
to say that the Massachusetts General Hospital 
was in the highest class. Diagnoses made in it 
then were doubtless more often correct than was 
the case in outside practice or in hospitals of 
less eminence. The New Haven Hospital in 
1934 is in a position analogous to that of the 
Massachusetts General Hospital in 1912. Com- 
parisons between the records of the two hos- 
‘pitals for the two periods considered in this 
study should, we believe, be considered a fair 
measure of the progress that has been made. 


In estimating the degree of reliability of the 
reports of causes of death made by the New 
Haven Hospital one must consider the follow- 
ing points: first, on autopsied cases such re- 
ports were not finally made until after the 
autopsies, and therefore may all be considered 
correct, with the exception of twenty-six of the 
1805, in which the true cause of death could not 
be determined, even at autopsy; secondly, the 
deaths leading to autopsies were about 40 per 
cent of the whole number of deaths; thirdly, we 
assume that diagnoses on cases that did not go 
to autopsy were of equal reliability with ante 
mortem diagnoses on cases that did. This as- 
sumption would be far from the truth in ordi- 
nary practice, where the rule is that it is only 
the more obscure cases that lead the physician 
to request an autopsy; but it is much more 
nearly true in the New Haven Hospital, where 
the aim is to obtain permission for an autopsy 
on every case that ends fatally, without regard 
to its degree of obscurity. 


A ealeulation based on the results of the 
present study, taking into consideration the 
above three points, leads to the estimate that 
the reports of causes of death made by the New 





Haven Hospital were about 93.1 per cent cor- 
rect. The method of calculation is as follows: 


There were 1805 autopsies on Hospital cases, and 
it is estimated that these were 40 per cent of 
the total number of deaths 
1805 x 100 
———-—— => 4512, estimated total number of 

40 deaths 
60 per cent of 4512 — 2707 cases not autopsied. 

Assume 89.5 per cent successful diagnoses on un- 

autopsied cases, the same percentage that was 

found for ante mortem diagnoses on cases that 
went to autopsy. 

89.5 per cent of 2707 

in which the reports 

counted correct. 
autopsied cases may be counted correct, except 
the twenty-six undetermined at autopsy 


= 2423 unautopsied cases 
of causes of death may be 


All 





1805 — 26 = 1779 correct reports on autop- 
sied cases 
2423 + 1779 = 4202 correct reports in all 
4202 
x 100 = 93.1 per cent success. 
4512 


The results of this study do not furnish a 
basis for any accurate estimate of the reliability 
of reports of causes of death throughout the 
country, since we are here dealing with a teach- 
ing hospital where all the best aids to diagnosis 
are freely utilized. It is encouraging to find, 
however, that in such a hospital these reports, 
when measured by the broad classifications used 
in vital statistics, are subject to an error of less 
than ten per cent. This error, in hospitals of 
less exacting standards and in private medical 
practice, is almost certainly larger. There is 
still room for improvement, but the progress 
achieved during the past twenty years is surely 
gratifying. 

REFERENCE 
1 Cabot, R. C.: Diagnostic pitfalls identified during a study 


of three thousand autopsies. J. M. A. 59 :2295 
(Dec. 28) 1912. 


-— 





alien 


PUERPERAL INVERSION OF THE UTERUS 
With Report of a Case 


BY BARNEY EDWARD SACHS, M.D.* 


N my eapacity as house obstetrician and resi- 
dent surgeon I have had the fortunate op- 
portunity of closely observing the following re- 
ported case in all its aspects, ordering and ad- 
ministering under the direct supervision of Dr. 
Charles J. McCambridge, the attending sur- 
geon. It is to him that I am indebted for the 
kind permission to report this case, as well as to 
the heads of our obstetric department, Doctors 
V. A. Bacile and J. Rogers. 

The case presents many interesting features 
which I fail to find in any of the reports of sim- 
ilar cases in recent literature. In 1931, Phaneuf 
of Boston reported a case of gangrenous invert- 
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ed uterus upon which he did an abdominal pan- 
hysterectomy with recovery, but his patient had 
had a previously normal obstetrical history and 
was not so exsanguinated prior to operation. 


Mrs. I. H., white, aged 27, housewife, moderately 
obese, was admitted to the obstetrical service of 
St. Frances Hospital, Poughkeepsie, N. Y., on October 
16, 1933 at 9:00 A.M., in active labor. Her pains had 
started one hour previously, while her membranes 
had ruptured sometime during the previous evening. 
On admission the patient was examined, and be- 
cause of the strong pains, relatively small size of the 
fetus and its favorable position (which was left 
occiput anterior) it was decided to allow the woman 
to deliver normally but under the careful surveillance 
of a trained nurse while in labor. One rectal and two 
vaginal examinatiOns showed that steady progress 
was being made. Physical examination revealed no 
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abnormalities. Pelvic measurements were ample. 
Temperature was 98°, pulse 82 and respiration 20. 


PAST HISTORY 


The patient was a gravida five and para five. Her 
menses were established at the age of thirteen and 
had occurred every twenty-eight days, duration six 
days and always with severe dysmenorrhea. She had 
had measles, chicken pox, and pleurisy when a child 
but denied any other infectious disease. She had al- 
ways been healthy. She had been married five years 
and her husband was healthy. Her first pregnancy 
resulted in the birth of a normal full-term child 
weighing seven pounds. The labor was normal and 
only a slight perineal tear was repaired at that 
time. There were no postpartum hemorrhages or 
infections. 

One year later, because of placenta previa, the pa- 
tient had a cesarian section with birth of a normal 
eight pound full term fetus. The next year a cesarian 
section resulted in delivery of a pair of twins weigh- 
ing six pounds each. Another cesarian the following 
year yielded a nine pound full-term normal fetus. 
After each of these three classical cesarian sections 
the patient made an uneventful recovery. She denied 
miscarriages or abortions. Her youngest child was 
eleven months old. The last menstrual period was 
December 29, 1932, and the estimated date of con- 
finement October 4, 1933. 

The family history was insignificant. There existed 
no chronic or hereditary diseases in the family. 


FURTHER HISTORY 


At 5:51 P.M. on the day of admission, the patient 
delivered normally without any anesthesia a full- 
term male child weighing seven pounds, four ounces. 
There occurred no perineal laceration. Twenty-five 
minutes later the placenta had not yet separated and 
all attempts at Credé expression had failed. In view 
of her previous cesarian sections “placenta accreta” 
was suspected and it was deemed unwise to wait long- 
er for its separation. Therefore, under complete anes- 
thesia the placenta was manually extracted apparent- 
ly intact. Immediately there followed a profuse del- 
uge of blood which could not be controlled by pres- 
sure on the fundus or compression of the cervix. 
Two ampules of pituitrin were injected with no ef- 
fect on the bleeding. Massage of the fundus failed 
to stimulate the uterus to contraction. A uterovaginal 
pack was immediately inserted. and the patient quick- 
ly returned to bed. By this time (one-half hour after 
the termination of the third stage of labor) she was 
quite exsanguinated with pulse rapid and thready, 
color pale, great thirst and restlessness, and yawn- 
ing and anxiety. She was placed in deep Trendelen- 
burg position, the extremities were bandaged, heat 
applied and 500 cc. of saline solution given under 
the skin. Since oozing continued through the gauze 
packing and the fundus was palpated high in the 
abdomen another ampule of pituitrin and one of 
ergotole were given. While icebags were kept over 
the pubes, the nurse was instructed to massage the 
fundus constantly. Exactly one hour after the man- 
ual extraction of the placenta 1,000 cc. of normal 
Saline with 5 per cent glucose were given rapidly 
intravenously. 

The fundus remained soft, oozing continued, the 
pulse remained poor and restlessness was extreme. 
Her temperature was 98°, pulse 160, respiration 32 
and blood pressure unobtainable. One-sixth grain 
of morphine and another ampule of pituitrin were 
given and by midnight 2,000 cc. of saline had been 
administered under the breasts. 

At 2:30 A.M. the fundus was still soft and the 
Patient well exsanguinated from the constant oozing 
through the packing. She was practically pulseless. 








It was then that 1800 cc. of saline with 5 per cent 
glucose were given intravenously as rapidly as pos- 
sible. This seemed to improve the patient consider- 
ably, so that she was given another dose of mor- 
phine at 3:30 A.M. 

I wish to call attention here to the great amount 
of fluid which was poured into this patient within 
a short period of time. Within seven hours she had 
received 2800 cc. of saline and glucose intravenously 
and 2500 cc. of fluid under the skin! 

By morning oozing had ceased and the patient 
seemed better. Her temperature was 99°, pulse 130, 
respiration 26, blood pressure 90 over 60, and the 
blood count showed 1,450,000 red cells, 30 per cent 
hemoglobin. Fluids were taken freely and morphine 
and ergot were given routinely every four hours. 

Two days later the packing was removed and a hot 
0.5 per cent lysol intra-uterine douche given. The 
lochia was only moderate in amount but the patient 
complained of severe pain suprapubically, pressure 
sensation in rectum, and inability to void. She was 
catheterized routinely every twelve hours and an 
enema given daily. Her temperature remained normal 
and the pulse hovered about 110. 

On the fourth day, October 20, her temperature 
rose to 101.2° and the pulse to 130. The lochia had 
developed a foul odor. Examination revealed the 
fundus absent suprapubically and a rough mass was 
felt just within the introitus. That afternoon she 
was given a transfusion of 250 ce. of whole citrated 

od. 
eo next morning (fifth day postpartum) the 
patient was transferred to the surgical service where 
a transfusion of 500 cc. of whole citrated blood was 
given. Her blood picture now showed 1,850,000 red 
cells; 6,000 white cells and 35 per cent hemoglo- 
bin with numerous microcytes and anisocytes; blood 
pressure was 110/70. One hour later she was taken 
to the operating room. 


OPERATION 


October 22nd,—Five days postpartum. 

Diagnosis: —Delayed inversion of the uterus; en- 
dometritis. 

Operation:—Laparotomy; reduction of inversion; 
supravaginal hysterectomy; drainage. 

Anesthesia: —Gas oxygen supplemented by light 
ether. 

Because of her very poor condition and the desire 
to minimize the shock of the operation, an abdom- 
inal hysterectomy was decided upon in preference 
to the vaginal route since less anesthesia would be 
necessary; the operation could be performed more 
rapidly; and above all bleeding could be more defi- 
nitely controlled thus conserving valuable blood. 

The patient was catheterized on the table, placed 
in deep Trendelenburg position and a median supra- 
pubic incision made extending from the pubis to 
umbilicus. The intestines were walled back by 
two large tapes and the pelvis examined. The 
crater of the inverted uterus presented in the mid- 
line with the round ligaments, tubes, ovaries and 
part of the broad ligament drawn into it. Imme- 
diately the tube, round ligament and broad liga- 
ment on each side were grasped with large Kocher 
clamps and traction made upward, the operator 
holding a clamp in each hand. Slowly the fundus 
gave way until the reduction was completed with a 
sharp snap of the fundus into position. The pelvis 
was protected with more tapes, a large towel was 
wrapped around the uterus and a rapid supravaginal 
hysterectomy performed with special regard to the 
control of bleeding. All raw surfaces were thor- 
oughly peritonealized and the. abdomen closed with 
chromic catgut No. 2, interrupted sutures being 
placed in each layer. A Penrose drain was placed 
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in the posterior cul-de-sac taking exit from the 


lower angle of the incision. One thousand ec. of 
saline with 5 per cent glucose were given under 
the breasts directly on return from the operating 
room, the patient placed in shock position and the 
extremities tightly bandaged. Her temperature now 
was 101.4°, pulse 110, respiration 36, blood pres- 
sure 110/80. She had evidently withstood the op- 
eration well. 


PATHOLOGICAL REPORT 


Endometrium shows a large gangrenous area COV- 
ering almost the entire fundus. There are a few 
small areas of ulceration near the amputated ex- 
tremity. On section some old scars extend through 
the musculature. Sinuses contain. blood clots. 
Placental villi are found microscopically along the 
lines of scarring. Culture yields mixed organisms, 
no streptococci. 

Diagnosis: Endometritis; puerperal uterus; gan- 
grene; placenta accreta. 


CONVALESCENCE 


Digitalis and morphine were given routinely. Rec- 
tal pain had now subsided but catheterization was 
necessary for three days. She was placed on a 
diet for anemia and given iron and liver extract 
daily. The drain was removed on the fourth day 
postoperatively. She gradually improved and color 
slowly returned to her lips, but the pulse remained 
rapid, On the tenth day the temperature suddenly 
climbed to 102.6° and for four days ranged between 
this point and 100.2°. On the fifteenth day eight 
ounces of thick green pus was evacuated from just 
under the healed line of the incision, following which 
her temperature came down gradually, the wound 
healed and the patient was discharged on Novem- 
ber 15, 1933, just thirty days postpartum and twenty- 
five days postoperatively. 


DISCHARGE NOTE—NOVEMBER 15 


closed with the stump of cervix high in the pelvis. 
Perineum is moderately relaxed. No cystocele, no 
rectocele; no masses, no tenderness. Abdominal in- 
cision is well healed. 


LABORATORY REPORTS 


Hb. Sahli Red Cells 

October 17 30% 1,450,000 
- 22 35% 1,850,000 

“ 23 40% 2,400,000 

a 25 35% 2,850,000 

. 27 40% 2,940,000 
November 2 45% 2,400,000 
- 9 45% 2,950,000 

" 14 55% 2,900,000 


The patient is now living and apparently healthy 
and does her routine housework. 
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Vaginal examination shows the vaginal vault 
PROBLEMS BEFORE THE MEDICAL PROFESSION* 
BY DAVID CHEEVER, M.D.t 
Gentlemen: 


OUR Committee of Arrangements, in asking 
me to speak at this dinner, has paid me a 
great compliment, which I deeply appreciate, 
but has also made me a malefactor of the first 
rank, for you know someone has described the 
after-dinner speech as the ‘‘Great American 
Crime’’, and it was probably also the same com- 
mentator who, being mathematically inclined, 
said that: ‘‘If all the after-dinner speakers in 
America were laid end to end, face downward, 
it would be a mighty good thing.’’ I thoroughly 
agree with him, and yet here I am! I conceive 
that the only excuse for a speech is that the occa- 
sion shall be worth while, and that the speaker 
shall discern and try to express the particular 
significance attaching to it, and this I shall try 
to do. 


*Delivered at the banquet of the Connecticut State Medical 
Society, May 24, 1934. 
... tCheever, David-— Surgeon, Peter Bent Brigham Hospital. 
For record and address of author see “This Week’s Issue,” 
page 560. 


It is certainly a notable thing that for one 
hundred and forty-two years, without interrup- 
tion, the physicians of Connecticut should have 
preserved and fostered the organization founded 
in 1792, together with its purposes, traditions 
and ideals, essentially unchanged. To claim to 
have been the first group of physicians in this 
country to associate themselves together, ‘‘for 
promoting medical knowledge and assisting each 
other in the practice of physic, to discounte- 
nance quacks and pretenders and to avoid calum- 
niating or degrading each other’’ (as it was 
expressed by Cotton Tufts in Boston in his at- 
tempt to form a medical society in 1765) is 
indeed an honorable rivalry. It appears that in 
the latter half of the Eighteenth Century on 
many occasions and in many places in the Col- 
onies, the urge to associate themselves was felt 
by physicians. Apparently the Massachusetts 
Medical Society, which received its charter in . 
1781, can justly “claim to be the oldest with a 
record of uninterrupted meetings since its 
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foundation. The Society of New Jersey ante- 
dated it but suspended its meetings for two con- 
siderable periods, the first for the very good rea- 
son that the war of the Revolution was being 
fought on New Jersey soil! The founding of 
the Connecticut State Medical Society in 1792 
was the culmination of eight years of tedious 
effort to secure incorporation by the legislature, 
and your historians justly point to the Norwich 
Association, established in 1763, as its actual 
progenitor. 

This near century-and-a-half of existence has 
witnessed undeviating loyalty to the principles 
of the founders, to promote medical science, to 
offer the best medical service to the community, 
to discourage quackery and chicanery, to protect 
the public health, to encourage lofty personal 
ideals. Your Society through its Fellows has 
been active in certifying to the fitness of candi- 
dates for practice; in helping to found the Yale 
Medical School where one of your founders, 
Mason Fitch Cogswell, chosen to be Professor 
of Surgery, resigned in favor of that amazing 
medical educator, Nathan Smith; in helping to 
found the New Haven Hospital; in establishing 
public institutions for the insane and for the 
teaching of the deaf and dumb; in establishing 
training schools for nurses; in promoting public 
health measures; in struggling (alas! too often 
in vain) for a satisfactory medical practice act; 
in giving prizes to stimulate original work; in 
discouraging impostors and quacks, and most 
recently, in promoting graduate instruction 
among your members. 

Sturdy, self-reliant, often notable men have 
been the doers of these things; from the first 
physician licensed by the General Court, Thom- 
as Lord, who was granted £15 per year if he 
would stay in Hartford and agree to visit any 
house for 12 pence per visit, down to those who 
surround me, whom I may not name. The list 
is too long to particularize, yet some names 
stand out: Nathan Smith, for instance, co- 
founder of four Schools of Medicine, who sat 
upon a settee rather than a chair in their facul- 
ties; William Beaumont, a son of Connecticut, 
a migrant to Vermont and later to the West, 
created an honorary member for his funda- 
mental and pioneer work in the physiology of 
digestion in the stomach; Mason Fitch Cogswell, 
so charmingly memorialized by Dr. Lampson. 
Another name stands out, Horace Wells, the 
dentist, and it is fitting that a citizen of Boston 
where W. T. G. Morton first demonstrated ether 
anesthesia at the Massachusetts General Hos- 
pital, should grant that Wells practiced sur- 
gical anesthesia for tooth extraction by nitrous 
oxide at an earlier date. But alas! the eye as 
it ranges down the list of your members seeking 
celebrities comes on the name of that eminent 
man, Dr. Elisha Perkins who invented his metal- 


lie tractors, two rods of iron and copper; which, 
stroking the flesh, were alleged,to exert an elec- 
tromagnetic action which attracted and drew 
out the noxious humors of .disease. His dis. 
covery was not appreciated by your Society; 
which promptly expelled him,, but. he proved 
that he had some ofthe qualities of genius by 
migrating to England, selling his tractors— 
worth six pence for five. guineas, securing the 
patronage of the rich and mighty, and amassing 
a fortune. I note, by the way, as I look at your 
list of officers and committees, that you appar- 
ently have no counterpart of the busy Commit- 
tee on Ethics and Discipline of the Massachu- 
setts Medical Society.. Presumably ethics here 
in Connecticut is universal and instinctive, and 
discipline unnecessary, since Perkins was ex- 
pelled one hundred and thirty-seven years ago! 


Now ‘I have indulged with you in a little an- 
cestor worship, which may be wholly satisfying 
to the Chinese as a mental and moral pre-occu- 
pation, but which I conceive to be for us rather 
a waste of time unless it inspires us by example 
and fires us with ambition to carry on! And so 
I am tempted to discuss with you a bit the state 
of the profession in this year 1934. Did it not 
savor of plagiarism of a very distinguished con-~ 
temporary, I might choose as a title, ‘‘On Our 
Way’’ which would suggest, perhaps, the same 
vagueness which he apparently feels about 
‘‘where we are at, and what it is all about, any- 
how’’. I am not referring, of course, to the 
status of scientific medicine, though perhaps we 
may pause and consider that a moment. The 
ponderous, irresistible advance of science goes 
on, as irresistible as a glacier, clearing away the 
incrustations and obstacles of ignorance and 
laying bare the secrets of nature. The funda- 
mental sciences and especially those of more 
recent birth ;—physio-, bio-, and electro-chemis- 
try are transforming medicine from an empir- 
ical to a certain art. The infectious diseases are 
yielding to sanitation, to immunization, and. to 
specific therapy. Diseases of allergy, of defi- 
ciency, of metabolism; need only to be diagnosed 
to be controlled; endocrine disorders yield. to 
hormonology, as may also soon the vast field of 
functional syndromes associated with. disturb- 
ance of sympathetic function. The purely de- 
generative diseases are not likely to yield un- 
less heterogeneous organ transplantation becomes 
a fact. In surgery, it is well not to prophesy, 
perhaps, remembering Erichsen who, some fifty 
years ago, before the general adoption of. the 
principles of Lister, gave it as his opinion that 
surgery was unlikely to make further advances, 
since which time nearly the whole of modern 
surgery has come into being. Nevertheless, even 
with this horrible example in mind, I will proph- 
esy that surgery is reaching its zenith. The 





last of nature’s strongholds have fallen. with the 












































Serene es 


SCORES eR Ryder 


Eritrean oe BRIO Psa r 


546 


PROBLEMS BEFORE THE MEDICAL PROFESSION—CHEEVER 





N. E. J. OF M, 
SEPT. 20, 1934 





successful invasion of the cranium and thorax; 
improvements in technique there will be, but 
since every structure and organ of the body 
except such as are obviously indispensable can 
be removed or laid bare for treatment, it is dif- 
ficult to see how surgery in the sense of manual 
therapy can go much farther. Do not misun- 
derstand me; I look to see malignant disease 
found amenable to the specifie action of physio- 
chemical or biochemical agents, and infection 
controlled by some new non-toxic agent, which 
will leave for surgeons the repair of trauma, 
the correction of deformities, and a few odds 
and ends. 

It is rather to economic and social aspects of 
our situation that I wish to draw attention. I 
suppose that speakers or writers during every 
generation have spoken of then existing condi- 
tions as in flux or in transition. The world is 
never static; but to-day it certainly seems just 
to say that conditions are threatening a more 
complete metamorphosis than at any time dur- 
ing our own lives. Perhaps there were some 
things enviable in the situation of the physician 
of three generations ago. Specialism was in its 
infaney and the well-educated and experienced 
physician had the satisfaction of knowing that 
his learning covered adequately the field of 
medical knowledge and that every reasonable 
means of diagnosis and treatment were at his 
personal command. That new life-saving ad- 
vances in therapeutic measures were soon to be 
made was unknown to him, so the lack of them 
occasioned him no unbearable chagrin. To his 
patients his services represented all that medi- 
eal science and art had to offer. Their relations 
were intimate, personal, confidential and long- 
enduring. The physician was free from outside 
control save obligations to the traditions of his 
profession as personified by the code of the medi- 
eal society and publie opinion. In particular 
did the honorable and conscientious physician 
expect and plan to devote whatever portion of 
his time was necessary to the care of the sick 
poor. It is a matter of common knowledge that 
under this system, or lack of system, in our New 
England communities, without clinics or systems 
of sickness insurance, the medical needs of the 
people were met so far as was possible under 
the prevailing conditions of medical knowledge. 
Necessarily the personality of the physician, and 
his insight into the personality of his patient, 
played a major role in his success. 

Just as the machine has come to replace the 
hand labor of other days and dominate the in- 
dustrial life of the nation, so is the art of medi- 
cine becoming mechanized, to the destruction of 
the individual and personal elements in the re- 
lation between doctor and patient. The extra- 
ordinary progress in the medical sciences dur- 
ing the last half century, the division of the 





field into almost countless specialties, progres- 
Sive research, technical inventions, instruments 
of precision, all tend toward a division of work 
and a mechanization of medical service, with 
consequent suppression of the personal and in- 
dividual elements which have always been such 
important factors in the treatment of a patient 
who, after all, is a human being rather than a 
syndrome of symptoms. Thus, just as in the 
field of industry the individual hand-worker has 
largely been replaced by huge organizations of 
specialists engaged in standardized mass pro- 
duction, the tendency of the day is for medical 
services to be organized and standardized in 
groups and clinics. As a recent writer has said, 
the goal of medical service seems to be, in the 
eyes of the layman at least, a glorified factory 
where the work is done by infallibly accurate 
methods of diagnosis, and repair. 


Inseparably bound up with the machine age, 
the mechanization and super-organization of in- 
dustry and commerce, are similar tendencies in 
the social organization of society. Poverty, at 
least in our modern world, is largely a phe- 
nomenon of industrial society, and being recog- 
nized as due to social causes, it is quite properly 
felt that there is a social duty to relieve it. 
There is a shifting of the responsibility from 
the individual to society. That which we as 
physicians produce and sell, medical service, 
ranks very closely with the three primary neces- 
sities of life, food, raiment and shelter, and it 
is therefore inevitable and natural that socially 
minded people should offer us advice, as to how 
our services are to be rendered; nay, even create 
a legal compulsion that this advice shall be fol- 
lowed. Thus have arisen such episodes as the 
elaborate study of the costs of medical care; 
thus have been created the various forms of 
sickness insurance; thus is the doctor, who at 
a time and in communities of simpler type de- 
lighted of his own free will to relieve the sick 
poor, threatened by a regimentation under lay 
control, which cannot fail seriously to threaten 
his professional independence. 


I know nothing personally, and but little any- 
way, about health or sickness insurance. My 
impression gained from my reading is that in 
Germany and other Continental countries where 
the system is most firmly established and most 
extreme in its methods, the insurance societies 
are vast and powerful political organizations 
with hordes of employees and the inevitable 
bureaucracy, which absorb a large proportion of 
the money ostensibly contributed for medical 
care; that the physicians are simply one group’ 
of employees, ill-paid, overworked, swamped in 
routine and the clerical work of reports, and 
largely deprived of professional independence; 
that the medical work is usually second-rate in 





character; that the beneficiaries are only too apt 
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to become malingerers or ‘‘insurance neurot- 
ics’’; that conscientious doctors who try to pro- 
tect the organization from abuse tend to become 
detectives or bureaus of criminal investigation, 
which creates an atmosphere of hostility and 
suspicion between physician and patient. This 


is the darker side of the picture. The reports 
from England, France and Seandinavian coun- 
tries where free choice of physicians and at least 
some of the former professional status have 
been preserved, are more favorable. 

Let us turn for a moment to the personal 
economic situation of the physician. Here, I 
own, on the face of the returns, there seems to 
be good ground for some degree of pessimism. 
The proportion of the population who constitute 
the potential pay clientele of the medical pro- 
fession seems to be constantly shrinking. I need 
only mention that it has always been the ambi- 
tion of the physician and the object of his efforts 
to abolish disease where possible, or at least to 
diminish its incidence, with what degree of suc- 
cess we are all probably aware. Other factors 
well known to all of us are the abuse of free 
hospital clinies; the vast medical and hospitali- 
zation schemes of the Government for the bene- 
fit of veterans, the abuse of visiting nurse un- 
dertakings; the appropriation of patients by the 
various broods of cultists and quacks, and the 
limitation of immigration, which formerly in- 
creased the number of potential patients with- 
out similarly increasing the physicians. On the 
other hand, it is freely admitted that such fac- 
tors as the development of specialties and the 
consequent extension of medicine to new fields, 
and the development of public health activities, 
have increased our opportunities. On the whole, 
without pretending to have expert knowledge of 
the subject, I am of the opiion that the oppor- 
tunities for gainful employment for physicians 
are shrinking rather than expanding. 

In the face of this shrinkage of opportunity, 
it appears that the number of physicians in this 
country is steadily increasing. Already our 
proportion of physicians to unit of population 
is twice as great as in any other major country 
and four times as great as some. The figures 
are as follows: 


United States 1:700 of lay population 
England pS: eile = 
France Kise. * - 
Sweden i: * > . 


The American Medical Association estimates 
that on a basis of 1:1200 as reasonable, there are 
now 35,000 surplus physicians in the United 
States. The annual number of medical grad- 
uates far exceeds the deaths of physicians. 
Every medical school is crowded to overflow- 
ing; last year only about one-half of the appli- 
eants were accepted. When Duke University 
Medical School opened a year ago there were 





3000 applicants, of whom only fifty were ad- 
mitted. 


Such a surplus of physicians in a country 
where overcrowding already existed when it 
was consuming the maximum of professional 
services constitutes a serious social economic 
menace. The training is longer and more ex- 
pensive than in any other profession, and can- 
not well be turned to advantage in other fields. 
It is a sad but inevitable fact that when bread- 
winning is difficult, the weaker among a profes- 
sion resort to irregular practices, price-cutting, 
fee-splitting, a yielding to low ethical stand- 
ards, which, bad as they are for the doctors are 
worse still for the people. What can be done 
about such a situation? I don’t suppose that 
even under the ‘‘ New Deal’’ we can be ploughed 
under like surplus cotton, or compressed into 
briquettes and burned, like corn! In Sweden a 
paternalistic Government limits the supply of 
medical students to the needs of the popula- 
tion, admits no one from outside, and takes 
care of the recent graduate until he can get 
started. A limitation of enrollment of students 
either by quota or by raising admission require- 
ments in the medical schools is an obvious rem- 
edy, but difficult to bring about except by a 
dictatorial Government because schools are so 
largely dependent, in defraying costs, on tui- 
tion fees; this is especially true of certain 
schools with but little endowment and conse- 
quent lower standards of education; there is in 
fact in such schools a distinct tendency to let 
down the gates. A raising of standards by li- 
censing boards is another expedient, but it seems 
more fair to stop an ineligible aspirant at the 
beginning of his education, rather than after 
from four to eight years of preparation. On the 
other side of the question must be mentioned 
the mal-distribution of physicians, the crowd- 
ing into cities and the desertion of rural dis- 
tricts, and perhaps some of you will be com- 
forted by that hoary old adage: ‘‘There is 
plenty of room at the top.’’ There is nothing 
short of dictatorship, so far as I know, whith 
will effectively divert patients from the incom- 
petent to the competent physician, once both 
are permitted to practice by the licensing au- 
thority. 


Thus briefly stated are a few of the problems 
that confront our profession. What can we 
do to solve them? It requires more wisdom 
than I possess, to answer. It is related that 
the late Woodrow Wilson, in his earlier days, 
was wont to address audiences in Lyceum or 
Chatauqua Assemblies, and on one occasion de- 
livered a lecture on ‘‘ Aristotle.’’ In the ques- 


tion period which followed one of the audience 
asked ‘‘ Whether, on the whole, the world has 
progressed and become a better one since the 





days of Aristotle, and if so, in what respects?’’ 
After a moment’s hesitation Mr. Wilson replied: 
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**Madam, I think you do not understand, this 
is a lecture on Aristotle, not by Aristotle.’’ 

One thing is certain :—whatever influence we 
ean have in shaping our own destiny must be 
through the agency of ‘‘Organized Medicine,’’ 
through such bodies as the Connecticut State 
Medical Society. And it is important that 
we shall exert this influence, for if we let 
the laity do it, it may be done in a way we 
don’t like. We must recognize that the 
**Great Depression’’, or something, has precipi- 
tated and crystallized tremendous changes 
in the social and economic structure of so- 
ciety, changes which have been long in the 
making and are chiefly due to the increasing 
control by man of natural forces, without, un- 
fortunately, the development of a higher ethical 
sense to tell us how to behave in our new en- 
vironment, which lack is the real cause of our 
present plight. We must realize that a univer- 
sally improved material standard of living, 
coupled, unfortunately, with a precariousness 
of income, and, I may add, with a weakening 
of the old virtue of frugality, has made, for 
millions of people in our country, sickness a 
major disaster. We must admit, whether we 
hike it or not, that the vastly increased com- 
plexity and scientific detail of modern medical 
treatment have made inadequate the simple, 
kindly, individual methods of our forefathers, 
sufficient though they were for their time and 
generation. <A collective disaster, such as illness 
is in a modern community, must be met by 
collective methods. 

We must take account of ourselves and our 
traditions and determine what, if any, of the 
latter are outmoded and what we must fight 
for and preserve. I venture to say that most 
of our traditions are worth preserving. The 
fundamental principles of ethical behavior are 
not changed by science, and perhaps not by evo- 
lution. It is amusing to us physicians to wit- 
ness the establishment by government authority 
of codes of fair practice for most of our fellow 





citizens; we, in common with other liberal pro- 
fessions, have lived under such a code for gen- 
erations. We must insist on the maintenance 
of intimate personal relationship and mutual re- 
sponsibility between doctor and patient; we 
must insist that within the limits of legitimate 
legal control, organized medicine shall govern 
our professional status, our standards of prep- 
aration, and our ethics; within proper limits 
we must maintain the right of each individual © 
to exercise his own judgment about his pro- 
fessional work. In teaching our students and 
young men we must show them that progress 
in science without corresponding progress in 
ethical principles to direct behavior, may be of 
doubtful value. In the matter of expedients or 
methods which may be proposed by society to 
meet alleged abuses in the rendering of medical 
eare to the people, we must lead, direct and 
control, rather than be led and coerced. Each 
one of us must study and evaluate the proposals 
of economists and social reformers, the accounts 
of social and sickness insurance in Europe and 
America, the reports and studies in our jour- 
nals, especially the Journal of the American 
Medical Association. We must not permit our- 
selves justly to be called reactionary, but must 
show ourselves liberal and willing to be shown 
that some of our old customs are no longer 
sound, if indeed that be the case. If innovations 
or reforms in our medical economic organization 
are desirable and practical, we must lead in 
studying, proposing and controlling them, 
rather than leave them to lay interests which, 
as someone has said, are ‘‘sniping from every 
side at the doctor.’’ 

My final word is the obvious one, that as in- 
dividuals we are powerless, but as a group 
which has the confidence of the public, we are 
powerful. Support, then, the Connecticut State 
Medical Society, elect your best men to com- 
mittees and offices, confer with and instruct 


them, and then hold up their hands! 





IS CANCER EDUCATION EFFECTIVE? 


In summarizing its report in 1933, the Commis- 
sion on Cancer of the Medical Society of the State 
of Pennsylvania makes the following statements: 


1. This survey indicates that, whatever the causes, 
there has been a great improvement in diminishing 
the delay in treatment of cancer both on the part 
of the laity and the profession. 

2. The delay in treatment of cancers in all sites 
has diminished one half as concerns the laity; about 
three quarters as concerns the medical profession. 

3. An unsatisfactory condition still remains in 
(a) lip and skin, (b) rectum and (c) uterus. More 





concentrated efforts must be made for these sites, 
and we must ask for more active and better organ- 
ized help from dermatologists, proctologists, obstet- 
ricians and gynecologists. 

4. It is felt that the material herewith set forth 
very definitely, answers in the affirmative the ques- 
tion “Is Cancer Education Effective?” 

Commission on Cancer, Medicai Society of the State 
of Pennsylvania: John L. Atlee, M.D., Albert J. 
Bruecken, M.D., George W. Grier, M.D., Albert F. 
Hardt, M.D., Edward J. Klopp, M.D., Samuel J. Water- 
worth, M.D.; Jonathan M. Wainwright, M.D., Chair- 
man.—The American Society for the Control of 
Cancer. 
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SECRETARY’S REPORT 


To the members of the Vermont State Medical 
Society I hereby submit my annual report. 


As your Executive Secretary the work in this of- 
fice for the past year has been uneventful. One 
surprising fact, however, might be mentioned. In 
view of the financial depression dues have been 
paid as promptly as usual and the dropping of mem- 
bers for non-payment has been by no means exces- 
sive, and, therefore, I feel that year by year the 
physicians of Vermont are appreciating the privilege 
of membership in this Society. 


One year ago at the Annual Meeting it was voted 
to hold a Winter Clinical Meeting in Burlington. 
The committee in charge of the meeting delayed the 
meeting until Spring because of snow, ice and severe 
weather. To me this proved a very successful meet- 
ing. It was purely an experiment and those of us 
responsible for the meeting felt that if we had an at- 
tendance of fifty or sixty we would do well. Instead 
of this, the attendance was about equal to that of 
the Annual Meeting and many expressions of appre- 
ciation were received. I realize that other communi- 
ties might wish to have the privilege of putting on 
this Clinical Meeting but to be perfectly frank, I be- 
lieve that no community has the resources that are 
possessed by the Medical Department of the Uni- 
versity of Vermont. I suggest to the House of Dele- 
gates that this Clinical Meeting be held annually 
under the joint auspices of the Medical Department 
of the University of Vermont and the Vermont State 
Medical Society until this motion is repealed. 


The County Societies have been active. Scientific 
papers presented have been of a higher order. than 
usual. In addition to this, the economic problems of 
the practice of medicine are becoming more acute. 
I particularly call your attention to the reports of 
Windham and Washington County Societies. The 
Windham County Society wishes to obtain aid from 
the Harkness Fund and also protests some features 
of the income tax law. The Washington County 
Society has discussed very freely the matter of in- 
come from the care of indigent patients and ap- 
parently feels that public funds should reimburse the 
physician to a certain extent, but the competition ex- 
isting between certain communities has produced a 
situation that is objectionable. The House of Dele- 
gates should take a definite stand in regard to this 
Matter and each county society should consider it- 
self bound by the action of the House of Delegates 
or else voice its protest at the time of the Meeting 
of the House of Delegates. All cards should be laid 
on the table. There should be no misunderstanding. 

I personally appreciate the loyal support given to 
this office by each and every one and thank you all. 
I have served you for a long time as Secretary and 








realize that the time comes sooner or later when an 
individual becomes stale. The election of a suc- 
cessor as Secretary of the State Society would be 
agreeable to me. I will speak to you more freely 
concerning this matter at the meeting of the House 
of Delegates. 

Wm. G. Ricker, M.D., Secretary. 





ADDISON COUNTY MEDICAL SOCIETY 


The Addison County Medical Society has held four 
meetings so far this year, with an average attend- 
ance of nine members. 

At the Annual Meeting held at Porter Hospital on 
August 1 the following officers were elected: 


President: Dr. Frank Phelps, Vergennes. 

Vice-President: Dr. B. F. Andrews, Middlebury. 

Secretary-Treasurer: Dr. L. R. Goodrich, Ver- 
gennes. : 

Delegate: Dr. R. S. O’Connell, Middlebury. 

The Society now numbers twelve active members 
and four honorary members, practically the same as 
last year. 

The Society lost one member by death during the 
past year, Dr. Henry M. Wade of Starksboro, who 
died in the Mary Fletcher Hospital, December 27, 
following injuries received in an automobile accident 
the same day. 

SARGENT O’CONNELL, 
Ex. Secretary. 





CHITTENDEN COUNTY MEDICAL SOCIETY 


ANNUAL REPORT 


Five meetings were held during the year including 
the annual meeting, June 1, 1933. Summary of the 
meetings is as follows: 


June 1, 1933, Dr. A. L. Fogg. Subject: Direct 
Medication. 

October 26, 1933, Dr. C. H. Beecher. Subject: 
Electrocardiogram. Moving pictures and _  inter- 
pretations. 

December 21, 1933, Dr. K. F. Truax. Subject: 


Gentian Violet Treatment of Cutaneous Burns. 

February 15, 1934, T. W. Harmer, Boston, Massa- 
chusetts. Subject: Hand Surgery. 

April 27, 1934, Dr. M. N.. Hyams, New York City. 
Subject: Office Treatment of Various Gynecological 
Conditions. 

Average attendance was 27.4 as against 28 of last 
year. New members, six; members died, two, Dr. 
F. W. Sears and Dr. J. A. Archambault; members 
transferred or dropped, three; total membership, 
82. 

Officers for ensuing year: 

President: Dr. W. T. Rees. 

Vice-President: Dr. A. B. Soule, Jr. 

Secretary and Treasurer: Dr. Sam Sparhawk. 

Executive Committee: Dr. H. E. Upton, Dr. E. D. 
McSweeney, Dr. A. R. Hogan. 
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Delegates for 2 years: Dr. S. A. Wilson, Dr. C. A. 
Ravey, Dr. C. H. Beecher, Dr. W. G. Townsend. 

Alternates: Dr. F. L. Hull, Dr. J. L. Berry, Dr. 
L. G. Thabault, Dr. E. W. Pike. 

Delegates for 1 year: Dr. P. P. Lawlor, Dr. F. J. 
Arnold, Dr. G. M. Sabin, Dr. P. K. French. 

Alternates: Dr. C. K. Johnson, Dr. A. L. Larner, 
Dr. E. D. Asselin, Dr. B. D. Adams. 

Respectfully submitted, 
SAM SPARHAWKE. 





NORTHEASTERN COUNTY MEDICAL SOCIETY 


The first quarterly meeting of the Northeastern 
County Medical Society was held at Newport House, 
Newport, Vermont, November 10, 1934. 

The speaker of the evening was Dr. R. E. Powell 
of Montreal. He gave a very interesting and in- 
structive talk on “Common Lesions of the Genito- 
Urinary Tract,’ which was illustrated by numerous 
slides. 

Drs. Sargent, Foster and Tucker were admitted 
to the Society. 

The second quarterly meeting of the Society was 
held at the Elks Home, St. Johnsbury, Vermont, 
January 12, 1934. 

Dr. W. G. Ricker gave an enlightening talk on 
Andreas Vesalius. He presented a second edition of 
Andreas Vesalius which was published in 1555. 

Dr. Henry R. Viets of the Massachusetts General 
Hospital then delivered a talk on “Syphilis as a 
Neurological Problem.” He briefly took up the his- 
tory, positive tests for syphilis and treatment. 

Following the talk two neurological cases were 
presented. 

Dr. Burton Hamilton then spoke on “The Prog- 
ress Made in Chronic Heart Disease.” He spoke of 
ephedrine and salyrgan which are two new drugs 
that have some value in the treatment of heart dis- 
ease. He then discussed the common heart diseases 
and their treatment. 

The third quarterly meeting was held at Hotel 
Barton, Barton, Vermont, May 9, 1934. 

The following new members were unanimously 
voted into the Society: F. L. Lanphear of Orleans, 
W. H. McBride of Island Pond,,Winston Arthur Sar- 
gent of Newport, C. B. Foster of Greensboro, F. C. 
Kinney of Hardwick, and R. R. Cartier of St. Johns- 
bury. 

Dr. Frasier B. Gurd of Montreal General Hospital 
delivered a talk on “Rectal Conditions as Met by 
the General Practitioner.’ He took up the various 
rectal lesions and the treatment which he advocated. 
Following this he passed around colored molds il- 
lustrating various types of carcinomas of the rec- 
tum. Lantern slides were shown to illustrate the 
microscopic anatomy of these lesions. 

The last quarterly meeting was held at the New- 
port Country Club, Newport, Vermont, July 13, 1934. 

Drs. E. H. Ross, W. H. McBride, and E. M. Cleasby 
wre appointed by President J. M. Blake to make up 





the nominating committee. While they were mak- 
ing their selections Secretary Edward A. Cramton 
read the report of the last meeting. 

The following men were nominated and elected: 


President: C. G. Schurman. 

Vice-President: W. H. McBride. 

Secretary and Treasurer: E. A. Cramton. 

Delegates, 1 year: R. H. Burke, E. M. Cleasby, 
H. S. Peabody, A. L. Leonard. 

Delegate, 2 years: C. D. Rublee. 

Alternates: F, E. Farmer, J. G. Bogel, E. A. Cram. 
ton. 

Censors: W. B. Fitch, A. L. Leonard, L. N. Piette. 

Dr. W. B. Fitch then introduced the speaker of 
the evening, Dr. Wm. R. Morrison of Boston City 
Hospital. He spoke on “Modern Conceptions of 
Stomach Surgery” and discussed the various stom- 
ach conditions, treatment and a number of opera- 
tions which were of value in particular cases. 

Following the address, motion pictures were shown 
illustrating the various operations which he had dis- 
cussed. 

The next meeting is to be held in Gilman, Vermont, 
in October. 





RUTLAND COUNTY MEDICAL SOCIETY 


The Rutland County Medical Society has during 
the year admitted six new members: 

Dr. Frank J. Smolinski of West Rutland. 

Dr. Gordon B. Smith of Rutland. 

Dr. Richard W. Morris of Poultney. 

Dr. Lester E. Judd of Brandon. 

Dr. Maurice N. Bellerose of Rutland. 

Dr. Paul J. Lawrence of Orwell. 

Dr. Lawrence wes transferred from the Addison 
County Society through permission of that Society. 

Four meetings were held: 

On October 17, 1933, Dr. Grant P. Pennoyer of the 
Roosevelt Hospital, New York, held a clinic at the 
Rutland Hospital and demonstrated the injection 
treatment of varicose veins. In the evening he read 
a paper on the same subject at the Berwick Hotel. 
This paper was published in The New England 
Journal of Medicine (Dec. 14, 1933). Attendance 
37. 

The winter meeting was held at the Hotel Bard- 
well on January 10, 1934, and the speaker of the 
evening was Dr. Francis E. Quigley, who has just 
completed a postgraduate course on Anesthesia. He 
described the latest equipment and methods and 
answered many questions from the members. At- 
tendance, 37. 

The spring meeting was held at the Hotel Bard- 
well on April 10, 1934. Dr. Maurice N. Bellerose, 
who had just completed a three-year service at the 
New York Orthopedic Hospital, was the speaker of 
the evening. Dr. William H. Van Lackum, attending 
surgeon at the New York Hospital, accompanied Dr. 
Bellerose and opened the discussion. The subject of 
the paper was “Low Back Pain Caused by Lumbo- 
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sacral Abnormalities.” This was the largest meet- 
ing the society has ever had, fifty-one being present. 

The annual meeting was held at Pine Cliff Lodge, 
Lake Bomoseen, on July 10, 1934. Members played 
golf in the afternoon and returned to the Lodge for 
dinner and the evening meeting. 

Dr. Clough, the retiring president, presented a pa- 
per on “Diagnostic Errors.” Attendance, 35. 

The following officers were elected: 

President: H. H. Hanrahan, Rutland. 

Vice-President: M. D. Carey, Ludlow. 

Secretary and Treasurer: B. F. Cook, Rutland. 

Censors: J. E. O’Brien, Rutland; A. H. Bellerose, 
Rutland; C. B. Ross, West Rutland. 

Delegates for two years: R. H. Seeley, Rutland; 
B. F. Cook, Rutland; E. J. Rogers, Pittsford. 

Alternates: A. H. Bellerose, Rutland; H. L. Frost, 
Pittsford; F. E. Quigley, Rutland. 

Delegates for one year: M. H. Thompson, Rutland; 
W. C. Hammond, Rutland; J. E. O’Brien, Rutland. 

Alternates: A. P. Benedict, Fair Haven; C. E. 
Fagan, Rutland; H. S. Martyn, Cuttingsville. 

Auditor: W. C. Hammond, Rutland. 





WINDHAM COUNTY MEDICAL SOCIETY 
ANNUAL REPORT 

There is very little to report for this Society since 
the last annual meeting. Only one regular meeting 
has been held since that occasion. This was held 
at Brattleboro on June 13. As reported previously 
the County Society is attempting to establish a 
credit bureau. The committee which has this mat- 
ter in charge is headed by Dr. A. C. Black of Brat- 
tleboro. 

By vote of the Society at the last regular meeting 
an attempt will be made to interest the Vermont 
State Medical Society in obtaining aid from the 
Harkness Fund to enable its members to have post- 
graduate work in general medicine and the spe- 
cialties. 

The Society also went on record as protesting 
the fact that under the present income tax law, 
physicians are not allowed exemptions for medical 
journals and office periodicals, which we feel are as 
necessary to the conduct of our practices as other 
types of equipment. 

Dr. G. R. Eades of Keene, N. H., who spoke at the 
June meeting, was regularly voted an honorary 
member of the Society. 

At the present writing there are three members 
of the Society who are in arrears for current dues. 
Three members were voted out of the Society at the 
June meeting for arrearage in dues of several 
years’ standing. One of these men has since been 
reinstated upon the payment of his indebtedness to 
the Society. Three other members have been lost 
to the Society during the current year: Dr. Clara C. 
Leach and Dr. Melvin K. Knight by removal from 
the State; Dr. Stephen F. Dunn by unexpected and 








sudden death from pneumonia. This makes a total . 
of five members lost from all causes. 

The present officers of the Society are as follows: 

President: W. H. Lane, Brattleboro. 

Vice-President: A. C. Liston, Bellows Falls. 

Secretary and Treasurer: A. D. Sutherland, Brat- 
tleboro. 

Censors: J. A. Stewart, Bellows Falls; R. E. Mc- 
Sweeney, Brattleboro; C. C. Leach, South London- 
derry. 

Auditor: J. R. Malloy, Brattleboro. 

Delegates for 2 years: J. A. Stevenson, Chester; 
P. H. Wheeler, Brattleboro. 

Delegate for 1 year: L. C. Stillings, Bellows Falls. 

The Annual Meeting of the Society will be held 
at Bellows Falls toward the end of the current 
month. 

Respectfully submitted, 
. A. D. SuTHERLAND, Secretary. 





WASHINGTON COUNTY MEDICAL SOCIETY 


The first meeting of Washington County Medical 
Society was held at Waterbury, Vermont, May 9, 
1934. Supper was served at the Waterbury Inn. 
Meeting was called to order by the President at 
7:30 P.M. in the laboratory of the Vermont State 
Hospital. Sixteen members and guests were pres- 
ent. The question of the restricted balance in the 
Montpelier Savings Bank was brought up and dis- 
cussed. It was voted to instruct the Secretary and 
President to sign the necessary papers in the name 
of the Society. This has been done and one-half of 
the frozen assets are now usable. 

Applications from Dr. A. C. Kinney and Dr. L. P. 
Forrest were read. Since Dr. Kinney was outside 
the County it was left with the State Secretary to 
decide whether he was eligible to membership in 
this County. 

J. A. Wark brought up the question of doing free 
work for the town poor departments. This was a 
timely subject and many men had something to say 
for or against the question, but practically all present 
were inclined to believe that the hospital staffs of 
the larger hospitals should not do this work free 
but should be paid a part of the regular fee, probably 
one-half. The hitch in the argument came when it 
was brought out that if Barre, Montpelier and Ran- 
dolph refused to do this work free that the Burling- 
ton Hospitals, in their desire for volume, would 
gladly take in this work, thereby depriving the local 
hospitals of their just fees, because the overseers 
will pay a hospital bill but no medical or surgical 
fee. It was suggested by Dr. Allen that the State So- 
ciety see what it could do in regard to passing a bill 
in the next legislature, compelling all town poor 
departments to pay at least 50 per cent of the regular 
surgical and medical fees on all town cases. It was 
also felt that the State Society, as a body, could do 
much to bring about codperation of the various 
staffs to do away with this sort of bantering. The 








552 


VERMONT STATE MEDICAL SOCIETY 


N. E. J. OF Mh 
SEPT. 20, 1934 





dues are paid to a central body to help organize and 
lead us in such matters but as yet we have had 
little assistance. 

The paper of the evening was read by Dr. L. P. 
Forrest of the Vermont State Hospital Staff, on 
“Colonic Irrigation.” He demonstrated his appara- 
tus and technique. 

The second quarterly meeting was held at Lake 
Fairlee, July 10, 1934, in the form of an outing. 


There was no business meeting. 
C. H. Goyverre, Secretary. 





VERMONT DEPARTMENT OF PUBLIC HEALTH 
JULY, 1934 

During the month, the following communicable 
diseases were reported to this Department: chicken 
pox 65, diphtheria 2, infantile paralysis 3, measles 
66, mumps 9, scarlet fever 24, typhoid fever 1, un- 
dulant fever 3, whooping cough 82 and tuberculo- 
sis 9. 

The Laboratory of Hygiene made a total of 1,886 
examinations in July, classified as follows: 

































Examinations of foods 1 
or “drugs 1 
* for courts, autopsies 3 
“4 Courts, MISCE]LANEOUS cecccccosccsseemue . 
* of animal heads for evidence 
of rabies 0 
” for evidence of Malaria ween ee 
= miscellaneous 83 





Forty-two cases of gonorrhea and _ twenty-four 
cases of syphilis were reported to the Division of 
Venereal Diseases. Five hundred and sixty Wasser- 
mann outfits and 289 gonorrheal slides were dis- 
tributed by this Division. 


Water supplies in nine towns, sewer systems in 
four towns, three schoolhouses, twenty boys’ and 
girls’ camps and two adult camps have received the 
attention of the sanitary engineer of this Depart- 
ment. 


One hundred and forty-four patients were seen by 
the after-care nurses of the Poliomyelitis Division. 
One hundred and. seventy home visits, twelve social 
service calls, five doctors called on, four patients 


Examinations for diphtheria Dacilli on. cssmnnnnsee 157 
‘“ “ Widal reaction of typhoid were admitted to the Audubon Hospital, one patient 
fever 59 | discharged from the Audubon Hospital and one pa- 
os | reer gg|tient discharged from the Children’s Hospital. 
14 © FOMOCOCCH AM PUSS eeeesecesceseesenreneeeeennen 131 |Fifteen pieces of apparatus were altered and 
« “ tubercle bacilli 201 eighteen orthopedic corrections made to shoes. The 
“ syphilis 523 vocational worker of this Division reports sales 
. “ water, chemical and bacterio- made amounting to $55.22. 
logical 185| The State Advisory Nurses visited fourteen towns, 
¢ of water, bacteriolOgical nm 266 | holding conferences with Social Case Workers, Red 
ss “ milk, market 192 !Cross Nurses, attending meetings of the Rural-Urban 
~ “ milk, submitted for chemical é Codperative Association and following up _ the 
only 2/'C. W. S. work. Two hundred and _ twenty-four 
= “ milk, submitted for microscop- pamphlets and 121 notifications of birth registra- 
ical only 0|tions have been mailed during the month. 








MORTALITY RATES 


Telegraphic returns from 86 cities, with a total 
population of thirty-seven millions for the week 
ending September 1, indicate a mortality rate of 9.3 
as against a rate of 9.6 for the corresponding week 
of last year. The highest rate (16.1) appears for 
Columbus, Ohio, and the lowest (4.8) for Akron, 
Ohio. The highest infant mortality rate (15.1) ap- 
pears for Knoxville, Tenn., and the lowest for Cam- 
den, N. J., Canton, Ohio, Long Beach, Calif., Lynn, 
Mass., Miami, Fla., New Haven, Conn., Rochester, 
N. Y., Salt Lake City, Utah, and Schenectady, N. Y., 
which reported no infant mortality. 

The annual rate for 86 cities is 11.6 for the thirty- 





five weeks of 1934, as against a rate of 11.0 for the 
corresponding period of the previous year. 


SuMMARY OF DEATHS AND DEATH Rates (ANNUAL 
Basis) FROM AUTOMOBILE ACCIDENTS PER 100,000 
SSTIMATED POPULATION FOR 86 CITIES FOR CORRE- 
SPONDING PeRIopS OF 1934 AND 1933 


Week ending First 35 weeks 





Sept. 1, Sept. 2, 1934 1933 
1934 1933 
Total deaths 149 178 5,440 4,978 
Death rate 20.8 24.8 21.7 19.8 
Deaths due to ac- 
cidents in city 112 139 4,292 3,919 
Death rate 15.6 19.4 17.1 15.6 


—Bureau of the Census. 
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NO. 12 
CASE RECORDS 
of the 
MASSACHUSETTS GENERAL 
HOSPITAL 


ANTE MORTEM AND POST MORTEM RECORDS AS USED 
IN WEEKLY CLINICAL-PATHOLOGIC EXERCISES 





Epitep By Ricwarp C. Casot, M.D. 





CASE 20381 
PRESENTATION OF CASE 


A sixty-nine year old married American busi- 
ness man entered the Baker Memorial complain- 
ing of attacks of urinary difficulty for the past 
ten years. 

Ten years before entry the patient began to 
have attacks of difficulty in starting his urinary 
stream. These attacks lasted several days and 
occurred about every two or three weeks. The 
attacks increased in frequency and five years 
before entry at one time he was unable to pass 
any urine and had to be catheterized. Since 
then he had catheterized himself about once a 
month until four months before entry when the 
attacks increased in frequency and he had to 
eatheterize himself about twice a week. During 
the past four months he noted edema of both 
legs above the knees, more marked on the left. 
His urinary frequency increased and he had 
nocturia one to three times. There was no in- 
continence or hematuria. 

The family history is non-contributory. 

He had been married forty-two years. His 
wife was living and well. There were five chil- 
dren living and well. There were no other preg- 
nancies. 

He had always had a ‘‘weak’’ stomach and 
three months before entry he noted excessive 
gas, distention and epigastric discomfort, espe- 
cially after meals. During the past two years 
he had noticed increased constipation. There 
were never any bloody stools, but he did say that 
his stools had oceasionally been black. He had 
received no iron. Nine months before entry he 
noted a dull non-radiating pain in both hips 
which disappeared in several months. During 
the past year he had increasing shortness of 
breath and a ‘‘choking up’’ sensation when his 
head was low while lying down. For the past 
three months he had staggering spells while 
walking. 

Physical examination showed a thin pale man. 
The heart and lungs were negative. The blood 
pressure was 160/80. The abdomen was dis- 
tended and contained a moderate amount of 
free fluid. The liver and spleen were not felt. 

The temperature was 97°, the pulse 65, the 
respiration 20. 

Laboratory examination of the urine showed a 


‘ 








slight trace to a trace of albumin and a specifie 
gravity of 1.010 —1.022. The sediment showed 
20 to 30 white blood cells per high power field 
and an occasional red blood cell and epithelial 
cell as well as a rare granular cast.. The urine 
was loaded with bacteria. Examination of the 
blood showed a red cell count of 4,900,000, with 
a hemoglobin of 80 per cent, and a white cell 
count of 9,600, 72 per cent polymorphonuclears. 
Examination of the stools was negative. A 
Hinton test was negative. An electrocardiogram 
showed normal rhythm, slight left axis devia- 
tion and a diphasie T in all leads. The non-pro- 
tein nitrogen of the blood was 45 milligrams, 
the serum protein 4.4 per cent. 

The swelling in his legs increased and on the 
fifth day he developed edema of the scrotum 
and penis. There were also signs of fluid at the 
left base. X-ray examination of the gastro- 
intestinal tract was negative. X-ray examination 
of the chest showed limitation of the diaphragm. 
There was a large amount of fluid at the left 
base and a small amount at the right. The 
right midlung field showed some mottling. 
There was slight involvement of the left upper 
lobe. Films of the skull showed no definite 
variation from normal. A pyelogram showed 
slow excretion of the dye on both sides but there 
was no evidence of hydronephrosis or deformity 
of the kidneys, pelves or ureters. A plain film 
showed no stones in the urinary tract. His 
edema increased. The serum protein was down 
to 3.8 per cent and the non-protein nitrogen of 
the blood was up to 47 milligrams. Approxi- 
mately three weeks after entry a large area of 
bronchial breathing was found at the left base. 
He failed rapidly and died the following day. 


DIFFERENTIAL DIAGNOSIS 


Dr. Wiuiu1AM B. Breep: I do not understand 
edema of both legs isolated above the knees. | 
I cannot explain that on any mechanical basis 
which would produce edema. 

Dr. BensamMIn CasTLEMAN: It fluctuated 
somewhat but according to the history it was 
definitely above the knees. 

Dr. Breep: Was there none below? 

Dr. CASTLEMAN: It does not say. 

Dr. Breep: It seems to me that this is the 
picture of an obstructing prostate over a period 
of ten years. The edema may be due to his 
kidneys or it may be due to phlebitis in the 
presence of continual catheterization. 

A Puysictan: Could the edema be due to ex- 
travasation ? 

Dr. Breep: If extravasation had got to the 
point where it did produce swelling, there would 
be some above the pubis too; but that is a per- 
feetly good thought. 

A Prystctan: Did he have any arterioscle- 
rosis ? 


Dr. Breep: I do not know yet. 
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The patient’s past history opens up quite a 
field, does it not? Of course, there is no reason 
why a man who has an obstructing prostate 
should not develop malignant disease in his 
colon or some part of his genito-urinary tract. 
It is remotely possible also that the prostate has 
become malignant and that there is a metastatic 
process. Apparently he began to have some- 
thing different from his obstructing prostate 
and the story certainly suggests malignancy. 

The fact that he had increasing shortness of 
breath and a ‘‘choking up’’ sensation when his 
head was low may have been due to some met- 
astatic process to his chest. We have no evi- 
dence yet that he had any definite cardiac dis- 
ease. The history is vague; I should like a lit- 
tle more information. 

Dr. CASTLEMAN: His heart was not enlarged. 

Dr. Breep: The story is perfectly consistent 
with a man who has eatheterized himself for 
years. I think we can leave his heart out, ac- 
cording to his physical examination. He has 
some nitrogen retention in his blood and a low 
serum protein. There is no anemia. The spe- 
cific gravity of the urine is not bad. The varia- 
tion is normal. He has a trace to a slight trace 
of albumin which can perfectly well be account- 
ed for by the findings in the sediment. Just 
one granular cast is of no particular significance 
in a man of his age. I do not see any definite 
evidence of nephritis. There may be a nephrotic 
element with the serum protein 4.4 per cent. 

I think we can all agree that the patient had 
an obstructing prostate, but it seems unlikely 
that we can tie up all of this on the basis of an 
obstructing prostate alone. The findings in the 
mid lung could perfectly well represent a met- 
astatic or embolic process. Is there any more 
information you would like to get? 

A Puysictan: I should like to know what 
the prostate felt like. 

Dr. CastteEMAN: A genito-urinary consult- 
ant was called. He reported: ‘‘The history is 
clearly that of mild prostatic obstruction but 
might be of central nervous system origin. The 
prostate is almost atrophic, smooth, elastic, not 
fixed or suggestive of carcinoma.’’ 

Dr. Breep: It certainly was a fatal disease ; 
we can at least count on that. The patient has 
no anemia according to the blood examination. 
He has not multiple myeloma with a low serum 
protein. 

Dr. CastLeMAN: An examination for Bence- 
Jones protein was negative. 

Dr. Breep: The serum protein is high in that 
disease anyway. The question is, what produced 
the low serum protein when one would expect 
it to be normal or elevated. 

A Puysictan: He might have had a primary 
process in the lung. 

Dr. Breep: The prostate here is elastic and 


there is nothing about it to suggest cancer. 
Dr. CASTLEMAN: 


The patient had been re- 








ceiving salyrgan and developed a thrombosis of 
the antecubital vein on the left. It extended 
upward somewhat and was slightly red and ten- 
der. 

Dr. Breep: Apparently they were looking 
for a metastatic process when they examined 
the skull, and did not find it. Was the gastro- 
intestinal x-ray including a barium enema neg- 
ative? 

Dr. CASTLEMAN: 
done. 

A Puystctan: Did they make any notation 
as to what the median lobe felt like when they 
examined it? 

Dr. CASTLEMAN: 
mal. 

Dr. Breep: If we have all the data, I should 
doubt very much whether the service made a 
definite diagnosis though they may have made 
some tentative diagnoses. I do not see how they 
could have made any definite diagnoses. 

Dr. CaAsTLEMAN: They made the diagnoses 
of prostatic obstruction with pyelonephritis, 
bronchopneumonia, old tuberculosis at the apex, 
and anasarea. 

Dr. Breep: The patient did not die of sep- 
sis. I cannot be definite about it at all. I think 
we must consider very seriously the question 
of some malignant disease, though not knowing 
the site of the primary focus. 

A Puysictan: How about the retroperitoneal 
glands as a focus? 

Dr. Breep: Do you mean malignant lym- 
phoma or sarcoma? 

A PuysictaAn: Yes. 

Dr. Breep: I do not believe that we have evi- 
dence for such a diagnosis. What we want to 
do is to put our finger on what killed him. I 
give it up except on the basis of some malig- 
nant disease and presumably .not in the pros- 
tate. Has anyone any ideas? 

A Puysician: We could consider lobar pneu- 
monia, could we not? 

Dr. Breep: The history states there were 
signs of fluid at the left base by x-ray. There 
may be an increase in the fluid and we some- 
times get bronchial breathing over fluid without 
there being a definite pneumonie process. 

A Puysictan: Could there be a carcinoma 
of the colon? 

Dr. BREED: 
out. 

A Puysictan: Would it not be better to say 
nephrosis rather than pyelonephritis? 

Dr. Breep: I do not believe one can say he 
died from nephrosis. We have no real evidence 
that he had uremia. The history does not tell 
us what he died of, I believe. 


A barium enema was not 


They found nothing abnor- 


I do not see how we ean rule it 


CLINICAL DIAGNOSES 


Pyelonephritis., 





Prostatic obstruction. 
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Bronchopneumonia. 
Old pulmonary tuberculosis. 
Anasarea. 


ANATOMIC DIAGNOSES 


Acute glomerulonephritis. 

Pulmonary thrombosis and infarction, multi- 
ple, old and recent. 

Pulmonary tuberculosis: healed right apical, 
? active right middle. 

Pleuritis, chronic fibrous, bilateral. 

Hydrothorax, bilateral, marked. 

Ascites, pseudochylous. 

Cystitis. 

Arteriosclerosis: slight coronary and aortic, 
marked splenic and renal. 


PATHOLOGIC DIscussION 


Dr. CASTLEMAN: The prostate was perfectly 
normal, small, and showed no evidence of tumor. 
He had old tuberculosis in both apices. Several 
of the smaller branches of the pulmonary artery 
leading to the right middle and lower lobes con- 
tained dark red slightly adherent thrombi, but 
there were no infarets in the areas supplied by 
these vessels. There was, however, a large in- 
farct in the left lower lobe. The vessel supply- 
ing this area was occluded by a grayish-pink 
firmly adherent thrombus. These emboli ap- 
parently originated from the thrombosis in the 
antecubital vein. The peritoneal cavity con- 
tained 150 cubie centimeters of a pseudochylous 
fluid and each pleural cavity contained about a 
liter of clear straw-colored fluid. 

The kidneys weighed 300 grams. The cap- 
sules stripped fairly easily, leaving very smooth 
pale surfaces. A diagnosis of nephrosis was 
made on gross examination. Microscopically the 
kidneys showed an acute glomerulonephritis 
associated with a fair degree of tubular degen- 
eration, in other words, a combination of neph- 
ritis and nephrosis. 

Dr. Tracy B. Mattory: This case which we 
have given Dr. Breed is without doubt an excep- 
tionally difficult one. We always think of acute 
glomerulonephritis and above all of nephrosis 
as diseases of youth and automatically discount 
them in a man of nearly seventy. Yet they are 
by no means rare. This is the fourth time I 
have seen a nephrotic syndrome in an old man, 
and I have met acute nephritis at every age up 
to ninety. None of the cases in old people have 
yet been correctly diagnosed before the patient’s 
death. The pseudochylous ascites is worthy of 
note as it is not uncommon in such eases. 





CASE 20382 
PRESENTATION OF CASE 


A forty-five year old Polish janitor entered 
through the Emergency Ward at 2 a. m. some- 








what delirious. He spoke very little English, 
so that his story was very unreliable. 

For some time he had had a cough productive 
of a yellowish-white sputum without blood 
which had become progressively worse during 
the past week. He had had some dyspnea. 

Physical examination showed a well-developed 
and fairly well-nourished man lying in bed 
breathing rapidly and moving about very nerv- 
ously. His lips and fingers were moderately 
cyanotic. His throat was red and his tongue 
rather dry. Examination of the chest showed 
no definite dullness. The diaphragms were low. 
There were many moist sticky rales at both 
bases. The heart was enlarged. The left border 
of dullness measured 11 centimeters, 2 centi- 
neters beyond the midelavieular line. There 
were frequent extrasystoles. At times the rate 
suddenly changed from 120 to 160. The sounds 
were fair. No definite murmurs were heard. 
The blood pressure was 150/80. The liver edge 
was felt three to four fingerbreadths below the 
costal margin and was tender. There were sev- 
eral external hemorrhoids. The prostate was 
moderately and diffusely enlarged. There was 
a moderate amount of ankle and sacral edema. 

The temperature was 103.4°. The respira- 
tions were 36. 

Examination of the urine showed a specific 
gravity of 1.020, a slight trace of albumin, an 
occasional white blood cell and hyalin and gran- 
ular casts. The blood showed a red cell count 
of 5,300,000, with a hemoglobin of 90 per cent. 
The white cell count was 14,000, with 97 per 
cent polymorphonuclears. Examination of the 
sputum showed it to be greenish-yellow and 
mucoid, containing large numbers of gram-posi- 
tive and negative cocci and many leucocytes. A 
Hinton test was negative. The non-protein 
nitrogen was 29 milligrams. 

X-ray examination of the chest showed an 
enlarged heart, enlargement being downward 
and to the left in the region of the left ventricle. 
The left costophrenie angle could not be vis- 
ualized. The right diaphragm was irregular, 
the costophrenie angle shallow. There was a 
gross increase in both hilus shadows and of all 
the larger lung markings. 


He continued to have moderate cyanosis and 
marked increase in venous pressure. On the 
day of admission he was venesected of about 400 
eubie centimeters. One observer heard a loud 
systolic murmur all over the precordium. His 
temperature continued to rise and on the day 
after admission reached 106.4°. He sank into 
coma and died that day. 


X-Ray INTERPRETATION 


Dr. WiturAm C. Martin: The aortie knob is 
still present. We can see a slight prominence 
in the region of the pulmonary conus and the 
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hilus shadows. These round shadows out here 
are probably enlarged pulmonary arteries. The 
apex of the heart is at the axillary border and 
shows slight prominence to the right. There is 
an old fracture of the rib on the right. I think 
that is about all there is in there. 

A Puysician: Is that calcium at the right 
of the heart? 

Dr. Martin: It has two holes in it. It might 
be a button. I do not know. 


DIFFERENTIAL DIAGNOSIS 


Dr. GERALD BLAKE: A man comes into a 
hospital at two o’clock in the morning usually 
because he has had a turn for the worse. This 
man brings in only a history of cough for a 
short time and some dyspnea, suggesting that 
he has had some chronic bronchopulmonary in- 
fection and some difficulty with his heart. 

He shows some dehydration as evidenced by 





which makes us wonder a little about the con- 
dition of the liver. 





dryness of his tongue and red throat, which of 
course may have come from breathing through 
his mouth. He has a rather high red cell count 
and high hemoglobin for a man who has been 
sick, which also suggests dehydration. He shows 
no marked damage of the kidneys, as evidenced 
by good concentration and a normal non-protein 
nitrogen. 

The sputum is not characteristic of a broncho- 
pulmonary infection, but is perfectly consistent 
with a chronic bronchitis. 

When we come to the heart we find that it 
shows massive enlargement, largely of the left 
ventricle, which makes us consider the usual 
eauses of enlargement of the left ventricle; 
namely, hypertension, aortic disease, and also 
chronic adhesive pericarditis and possibly cor 
pulmonale. 

X-rays of the chest and the examination of 
the chest show increased lung markings through- 
out, and there are some rales at the bases, as 
we would expect in a man who is having some 
congestive failure, which I believe this man had 
at this time. 

The white blood cell count is 14,000, practi- 
cally all polymorphonuclears. I think we will 
have to consider that he has some acute process 
at the time of entrance. There is not evidence 
of complete failure to make us believe his con- 
dition is due to dilatation. We have a man 
with markedly hypertrophied left ventricle, 
with some weakness probably shortly before ad- 
mission. This man is at an age when he may 
have any of the usual causes of aortic stenosis. 
His blood pressure even with some failure of the 
heart muscle is 150/80. 

The moisture in the lungs is limited to the 
bases, and the enlargement and tenderness of 
the liver are out of proportion to the amount 

of edema he shows in the lungs, over the sacrum, 


Whether this man has a luetic lesion of the 
aortic valve, or a rheumatic lesion, or an arterio- 
sclerotic lesion, I think we cannot say without 
analyzing the other findings. I should expect 
that if this were due to hypertension or arterio- 
sclerosis he would show more evidence of kid- 
ney damage than appears to exist. His blood 
Hinton was negative. With that degree of 
change in his liver one must consider the pos- 
sibility of an adhesive pericarditis. There is 
an irregularity of the right diaphragm due per- 
haps to inflammation below the diaphragm, per- 
haps extension of that chronic inflammatory 
process he has had in the lungs. 

My first guess as to diagnosis on this man 
is an adhesive pericarditis with chronic lung 
infection and failing compensation. My sec- 
ond guess would be that he had an arterio- 
sclerotic heart with an aortic stenosis based on 


that. 


Dr. Maurice Fremont-Smitu: He must have 


had pneumonia or septicemia too. 


Dr. BLAKE: Yes; and an acute infection, 
probably in the lungs. 


CLINICAL DIAGNOSES 


Arteriosclerotic heart disease. 
Emphysema. 

Congestive failure. 
Bronchopneumonia. 


ANATOMIC DIAGNOSES 


Cardiae hypertrophy, right marked, left mod- 
erate. 

Pulmonary sclerosis. 

Pulmonary congestion. 

Pleuritis, chronic fibrous. 

Hydrothorax, right. 

Gastritis. 

Ascites, slight. 

Arteriosclerosis, aortic and mitral valves. 

Arteriosclerosis, marked splenic and renal. 

Central necrosis of the liver. 


PATHOLOGIC DiscussION 


Dr. Tracy B. Mauuory: We had a very in- 
adequate history on this case. The patient died 
so promptly after admission that laboratory 
studies were practically out of the question, and 
physical examination did not help much. There 
was one point about it that impressed me which 
is not cited in the history. I thought he had 
the most marked barrel chest I have ever seen. 
I rather expected to find a marked degree of 
emphysema and was surprised at autopsy when 
he did not show it. 

He had an enlarged heart, weighing over 600 
grams, enlarged chiefly on the right side. The 





and in his ankles. 
There were several external hemorrhoids, 





right ventricular wall measured 7 mm. in thick- 
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ness. The pulmonary arteries showed a very 
marked degree of sclerosis. Microscopically the 


small arterioles in the pulmonary circulation 


were perfectly negative. The rest of the heart 
also was hypertrophied and there was some de- 
gree of calcification on the aortic cusps, presum- 
ably arteriosclerosis, although I think there was 
not enough to give any significant degree of 
stenosis but probably enough to account for 
the systolic murmur at the base. 

The condition of the arterioles in the kid- 
neys, spleen and pancreas suggested that he 
probably had had a significant degree of hyper- 
tension for some little while. 

The outstanding features of the case are the 
very marked degree of sclerosis of the larger 
pulmonary vessels and the very marked hyper- 
trophy of the right heart without any significant 
degree of emphysema to explain it. We inflated 
the lungs before fixing them and compared them 
with control lungs similarly treated; although 
there was a slight diffuse dilatation of alveoli 
there was in no place any emphysema that one 
would notice without hunting very hard for it. 

Dr. JAMES H. Means: I did not hear any 











mention of cyanosis in the clinical description. 
I think that is of some interest in connection 
with the findings in the pulmonary circulation. 

Dr. FraAnK B. Courts: He had definite cyano- 
sis. I should say there was a moderate degree. 

Dr. Means: Were the neck veins engorged? 

Dr. Curts: Yes. 

Dr. Matuory: The apparent enlargement of 
the liver was due to the low right diaphragm. 
It weighed only 1600 grams, though it did show 
an acute central necrosis microscopically. 

As to the cause of death, the only thing I 
ean decide upon is the very acute right heart 
failure. 

A Puysictan: That would not explain the 
white count, would it? 

Dr. Matuory: The central necrosis would 
account for the white cell count. There was a 
slight degree of bronchitis. 

A Puysictan: I should like to ask Dr. Mar- 


tin if that picture in the lung fields, that dif- 
fuse process, could possibly be simply a chronic 
passive congestion in the lungs without any- 
thing else. 

Dr. Martin: Yes. 
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WHAT WILL MASSACHUSETTS 
ABOUT THE EDUCATION OF 
PHYSICIANS? 

THis question has been more or less contin- 
uously before the people of the Commonwealth 
since eighteen hundred and ninety-four when 
the law was enacted which required the regis- 
tration of physicians. This law in its first 
stage was simple, direct and not complicated. 
Its provisions were upheld by the courts when 
tested by prosecutions of persons alleged to have 
been practicing illegally. 

The requirements of this act were admittedly 
inadequate and even these were secured only by 
compromise with objecting interests. All doe- 
tors who had been in practice for a few years 
were registered without any examination of their 
qualifications, and it was not until 1915 that 
applicants for registration were obliged to fur- 
nish evidence of graduation from a legally char- 
tered medical school. Even then no authority 
was given to the Board of Registration to de- 
termine the standing of medical schools. Sub- 


DO 





have not been successful, although all of the 
other states in the Union do either give author- 
ity to determine the standing of medical schools 
or specify in the law the details of requirements 
for approved standards in the curricula so that 
only graduates of approved schools are eligible 
for licensure. 

While changes in the laws of the several states 
relating to medical education have been taking 
place, great advances have been made in medical 
pedagogy and practice. The teaching of med- 
icine at the present time is far in advance of 
that of even the beginning of the present cen- 
tury so that the graduate of a Class A medical 
school of 1934 is possessed of knowledge which 
in many departments was hardly imagined thirty 
years ago. This knowledge is reflected in the 
miraculous achievements of surgery and internal 
medicine now at the command of the public, 
Unfortunately there is no assurance that all med- 
ical schools are equipped to train physicians in 
the use of the scientific instruments and various 
methods now regarded as essential in dealing 
with disease. 

The changes in medical education have been 
impressive as is shown by the survival of only 
seventy-seven approved medical schools out of 
the nearly double that number in 1900. Many 
of the schools of that period have been discon- 
tinued or kept alive by an amalgamation of 
two or more weak institutions. Medical educa- 
ticn and practice are not static. In both, changes 
are taking place, and the medical student and 
the public should be informed as to the stand- 
ing of medical schools. The student, so that he 
may not waste the years devoted to study; and 
the public, so that the standing of the finished 
product of any school may be easily ascertained. 

It is generally true that the average student 
of a substandard school cannot secure admission 
to a Class A school. In other words a sub- 
standard school has substandard students and 
a substandard curriculum. Why Massachusetts 
is willing to encourage this quality of schools 
and practitioners is strange. If there were a 
scarcity of physicians in Massachusetts, plans 
for more doctors without regard to quality might 
seem plausible. Even this assumption is not 
reasonable, for of the New England States, 
Massachusetts has a doctor for 644 people, Ver- 
mont for 740, New Hampshire for 845, Maine 
for 870, Connecticut for 756 and Rhode Island 
for 808. There seems to be no need of mass 
production of doctors. Therefore arguments for 
more opportunities for medical students do not 
seem to apply, if based on the needs of the peo- 
ple of this state, especially since the graduates of 
the unapproved schools have not shown impres- 
sive contributions to medicine. 


It is reasonable to suppose that the people 





sequent appeals to the legislature for this power 


wish for the best possible medical service. The 
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State has not taken official action to insure this. 
Any changes for the better must come through 
action by the legislature. This body has not 
been led to believe that the people demand this 
change. The Massachusetts Medical Society is 
dedicated to the preservation and recovery of 
the health of the people of the Commonwealth. 
It has accomplished that which is expected of it 
in the service of its members and the dissemina- 
tion of information. It has failed to create a 
progressive spirit in the State legislature relat- 
ing to higher standards of medical education. 


Is not the next step an appeal to the elec- 
torate through a more definite educational pro- 
gram? Shall this program be put into opera- 
tion? The Committee on Legislation of the 
Massachusetts Medical Society will, we believe, 
be pleased to carry into effect an expression of 
opinion by the Council. 





AMERICAN COLLEGE OF SURGEONS 
OctToBeR MEETING 


Or especial interest in relation to the coming 
meeting of the College is the stress laid on the 
public educational aspect of surgery. 


The obvious part of these large clinical con- 
gresses is the exhibition of actual surgical work, 
its demonstration to surgeons for their instrue- 
tion. 


This year the effort is to be made to reach 
more directly the public whom we serve, to in- 
struct them as to the ways in which modern 
expert surgery may be of use to every man, 
woman or child in need of help. 


What surgery has to offer, what its limitations 
are, when to consult a surgeon or have him in 
consultation, what sort of surgeon to consult, 
what sort of hospital to choose—all these things 
are of first importance, and any way in which 
the public can be helped to know them is worth 
while. 


So the emphasis this year is on personal 
health rather than the broader public health 
problems, private not public health. 


On the evening of the seventeenth of October 
at the Arena will be held a public meeting at 
which chosen speakers, eminent in their special 
lines, coming from all over the country, will de- 
liver addresses on the progress of scientific med- 
icine, hospital care, promotion of health, pre- 
vention of disease, and in general the matter of 
making it possible for every man, woman and 
child to obtain (given instruction as to how to 
obtain it), the best diagnosis and treatment that 
Scientific medicine can offer to-day. 

The College, from its beginning twenty-one 
years ago, has labored consistently for raising 
of standards of professional proficiency, for im- 
proving hospital standards, and for rendering 






available to the public a higher quality of serv- 
ice, made available through such raising of 
standards. 

This is the occasion for making known to the 
lay public the results of these labors. 





DR. LIGHT’S TRANSATLANTIC FLIGHT 


Dr. Ricuarp U. Lieut, formerly associated 
with Dr. Harvey Cushing at the Peter Bent 
Brigham Hospital, Boston, and now Associate 
Professor of Surgery at the Yale Medical School, 
has completed a transatlantic flight in his pri- 
vate aéroplane from New Haven to Edinburgh. 
An experienced aviator, who had made previ- 
ous trips to Mexico, Florida and to his home 
in Kalamazoo, Michigan, Dr. Light, with an 
associate, left New Haven about three weeks ago 
and flew over the ‘‘Lindbergh route’’ via New 
Brunswick, Labrador, Greenland, Iceland, the 
Faroe Islands, the Orkney Island, and so to 
Edinburgh. 


Dr. Light has been solicited for a series of 
articles describing medical work as he saw it in 
Labrador, Greenland, Iceland, and other points 
on his route, to be published in the New Eng- 
land Journal of Medicine. Dr. Light’s work on 
experimental neurology with Professor Chafee 
of Harvard, recently received notice in this 
Journal*, 


*New Eng. J. Med. 210: 817 (Apr. 12) 1934. 





THE DIAGNOSIS OF SYPHILIS 


On page 560 of this issue may be found a 
statement by Surgeon General H. S. Cumming 
depicting a plan for determining the relative 
value of serologic tests for the diagnosis of 
syphilis. This undertaking is in codperation 
with the American Society of Clinical Pathol- 
ogists and the results of this study will be of 
general interest throughout this Country. 





EXTENSION POSTGRADUATE COURSES 
FOR 1934 AND 1935 


THE Massachusetts Medical Society is now 
offering the second annual series of extension 
postgraduate courses. The attendance of over 
one thousand doctors last year shows the wide- 
spread interest of the members of the profes- 
sion in improving their ability to give up-to-date 
service to the public. The present curriculum 
represents a comprehensive schedule which has 
been carefully selected by the committee after 
conferences with district chairmen and educa- 
tors. The Fellows of the Society are to be con- 
gratulated on the opportunity to enjoy such 
privileges in their own or nearby communities. 
Every Fellow of the Massachusetts Medical So- 





ciety can profit by attending these courses. 
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The program has been mailed to all resident 
Fellows of the Massachusetts Medical Society, 
and each one is urged to look it over carefully 
and register his choice of subjects. 

The President, Dr. Robey, would like to have 
all physicians eligible for these courses. 





THIS WEEK’S ISSUE 


ConTArns articles by the following named au- 
thors: 


Benepict, Francis G. Ph.D., D.Se., M.D. 
Wiirzburg 1932. Director, Nutrition Labora- 
tory, Carnegie Institution of Washington, Vila 
Street, Boston. Address: 29 Vila Street, Bos- 
ton, Massachusetts. Associated with him is 

Root, Howarp F. A.B., M.D. Harvard Uni- 
versity Medical School 1919. Physician, New 
England Deaconess Hospital. Address: 81 Bay 


State Road, Boston, Massachusetts. Their 
subject is ‘‘The Physiology of Extreme Old 
Age.’’ Page 521. 


Scouse, Purcett G. B.S., B.M., M.D. Uni- 
versity of Cincinnati College of Medicine 1930. 
Senior Physician, Boston State Hospital. Ad- 
dress: Boston State Hospital, Boston, Massa- 
chusetts. Associated with him is 

LeDrew, Freperick. B.A., M.A., M.D. Uni- 
versity of Toronto Faculty of Medicine 1927. 
Senior Physician, Boston State Hospital. Ad- 
dress: Boston State Hospital, Boston, Massa- 
chusetts. Their subject is ‘‘The Prevention of 
Reactions Due to Lumbar Spinal Puncture.”’ 
Page 537. 


Swarrout, H. O. B.A., M.S., M.D. College 
of Medical Evangelists 1933. Formerly: Teach- 
ing and editorial work, S.D.A. Mission, Shang- 
hai, China; Professor of Chemistry, Broad View 
College, LaGrange, Illinois. Rockefeller Fel- 
low in Public Health, Yale School of Medicine. 
Now, in public health work, Los Angeles Coun- 
ty, California. His subject is ‘‘Ante Mortem 
and Post Mortem Diagnoses.’’ Page 539. Ad- 
dress: 236 Bailey Street, Los Angeles, Cali- 


fornia. 


Sacus, Barney Epwarp. M.D. College of 
Physicians and Surgeons 1933. Formerly, Resi- 
dent Surgeon St. Francis Hospital. Now, Resi- 
dent Surgeon St. Agnes Hospital, White Plains, 
N. Y. His subject is ‘‘Puerperal Inversion of 
the Uterus.’’ Page 542. Address: St. Agnes 
Hospital, White Plains, N. Y. 


Cueever, Daviv. A.B., M.D. Harvard Uni- 
versity Medical School 1901. F.A.C.S. Asso- 
ciate Professor of Surgery, Harvard Medical 
School. Surgeon, Peter Bent Brigham Hos- 
pital. His subject is ‘‘Problems Before the Med- 
ical Profession.’’ Page 544. Address: Peter 
Bent Brigham Hospital, Boston, Massachusetts. 





MISCELLANY 





A PLAN TO EVALUATE INDEPENDENTLY SERO- 
LOGIC PROCEDURE FOR THE DIAGNOSIS OF 
SYPHILIS IN THE UNITED STATES 


Since the serologic conferences at Copenhagen 
and Montevideo, there has been an increased inter- 
est in the relative value of serologic tests for the 
diagnosis of syphilis. At these conferences the test 
of only one serologist of the United States was 
presented for consideration. There are a number 
of excellent serologists in this country, many of 
whom have described original modifications of the 
complement-fixation and precipitation tests for 
syphilis. It is felt that the tests of these workers 
merit consideration. 


The United States Public Health Service is co- 
éperating with the American Society of Clinical 
Pathologists in the drafting of a plan to evaluate 
independently serologic procedure for the diagnosis 
of syphilis in this country. Briefly, the plan con- 
templates the collection of specimens of blood from 
at least 1,000 individuals and the distribution of 
comparable specimens to the laboratories of serol- 
ogists who have described an original modification 
of a complement-fixation or precipitation test for the 
diagnosis of syphilis. The donors of the specimens 
will be carefully selected so as to measure both the 
specificity and sensitivity of the serologic procedure. 
The sending of specimens to workers at considerable 
distance from the point of collection will be expe- 
dited by the use of the most modern transportation 
facilities, while the delivery of specimens to nearby 
serologists will be delayed so as to make the de- 
livery time approximate that for those workers at 
the more remote points. 


A committee of five members consisting of two 
specialists in the field of clinical syphilology, two 
members of the American Society of Clinical Path- 
ologists, and one officer of the United States Public 
Health Service will organize the plan of study and, 
after all laboratory. reports have been submitted by 
participating serologists, will interpret the results 
on the basis of clinical findings. ‘The collection of 
the specimens will begin about December 1, 1934, 
and a number of serologists will be invited to take 
part in the evaluation scheme. 


It is possible that the name of some serologist ° 
who has described an original modification of 
a test for syphilis may have been inadvertently 
omitted. Any serologist desiring to participate will 
be extended an invitation upon presentation of suit- 
able proof as to the originality of his modification 
of a serologic test. A brief description of the plan 
will also be sent to those workers who may be in 
terested. 

Correspondence should be addressed to the Sur- 
geon General, United States Public Health Service, 
Washington, D. C. 
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RECENT APPOINTMENTS 


Der. CLirrorpD D. Moore has been appointed to the 
position of Chief Executive Officer of the Boston 
Psychopathic Hospital. Dr. Moore was graduated 
from Queen’s University Faculty in Medicine in 1928, 
and has recently been on the staff of the Metropoli- 
tan State Hospital, Waltham, Massachusetts, acting 
temporarily as superintendent. He is a member of 
the Massachusetts Medical Society, the American 
Medical Association, the Massachusetts Psychiatric 
Society, the American Psychiatric Association and 
the New England Society of Psychiatry. 





Dr. RicHarp C. Casot has been appointed on the 
staff of Simmons College. He will lecture on Social 
Economy. Dr. Cabot retired from the faculty of 
Harvard College last year. 





THE OPENING OF THE LILLY RESEARCH 
LABORATORIES 


The exercises of the Formal Opening of the Lilly 
Research Laboratories will take place October 11, 
1934. 

The speakers at the Formal Dinner include Sir 
Henry Dale, Dr. Elliott P. Joslin, Dr. George R. 
Minot, Dr. Frank R. Lillie, Dr. Charles H. Stockard, 
Dr. George H. Whipple, Dr. Carl Voegtlin, and Dr. 
G. H. A. Clowes. 


-— 
ee all 





CORRESPONDENCE 


THE MASSACHUSETTS DIETETIC ASSOCIATION 
September 7, 1934. 





Dr. Walter L. Burrage, 

Secretary of the Massachusetts Medical Society, 
182 Walnut Street, 

Brookline, Mass. 

Dear Dr. Burrage: 

The Massachusetts Dietetic Association has se- 
cured a speaker for one of its meetings, Dr. C. L. 
Drain, Department of Dentistry, State University of 
Iowa. Dr. Drain, as you probably know, has for 
several years been engaged in various significant 
studies of dental caries among children in the Uni- 
versity Hospital. Since we believe that this pro- 
gram will be of especial interest to dentists and 
physicians, we wish to invite members of your group 
to join us. 

The meeting will be held on November 7 at the 
Forsyth Dental Infirmary for Children at 8 o’clock 
in the evening. Dr. Drain will speak on “The Control 
of Dental Caries.” 

Would you be kind enough to make mention of this 
lecture in an early fall program of the Medical So- 
ciety? Thank you for your codperation. 

Sincerely yours, 
ROsINA VANCE, 
Chairman of the Program Committee. 

16 Deaconess Road, Boston, Mass. 








The following subjects will be considered: 

Tuesday, October 9, 8 P.M.—‘“Food Travelogue,” 
Miss Edith Barber, Writer and Consultant, New 
York City. 

Wednesday, November 7, 8 P.M.—Forsyth Dental 
Infirmary for Children, 140 Fenway, Boston, “The 
Arrest and Control of Dental Caries,” Dr. C. L. 
Drain, College of Dentistry, State University of Iowa. 

Tuesday, November 20, 2 P.M.—Field Trip: Visit 
Kitchens of the Hotel Statler. 

Tuesday, December 11, 8 P.M.—‘Food Allergy,” 
Dr. Frank N. Allan, Department of Medicine, Lahey 
Clinic. 

Tuesday, January 8, 8 P.M.—‘Careers and Natural 
Abilities,” Professor Johnson O’Connor, Human En- 
gineering Laboratory, Stevens Institute of Tech- 
nology, Hoboken, N. J. 

Tuesday, February 12, 8 P.M.—*Diabetic Children,” 
Dr. Priscilla White, Joslin Diabetic Unit. 

Tuesday, March 12, 8 P.M—‘“The Effect of Diet 
on Anemia,” Dr. Lewis Diamond, Instructor in Medi- 
cine, Harvard University Medical School, Associate 
Physician, Children’s Hospital. 

Tuesday, March 19, 2 P.M.—Field Trip: Visit Store- 
house, First National Stores. 

Tuesday, April 9, 8 P.M.—‘Small Hospital Prob- 
lems,” Miss Margaret Copeland, Superintendent, 
Free Hospital for Women. 


-— 
— 


NOTICES 








ASSIGNMENT OF SANITARY ENGINEER 
L. C. FRANK 


Dr. Frank has been directed to proceed from Wash- 
ington, D. C., to Boston, Massachusetts, and return, 
to attend the meetings of the International Associa- 
tion of Dairy and Milk Inspectors, October 11 to 13. 
—U. 8. Public Health Service. 





REMOVALS 


Rose C. Munro, M.D., announces the removal of 
her office to the Hotel Braemore, 466 Commonwealth 
Avenue, Boston. 





Ropert STERLING PatmMeErR, M.D., announces the re- 
moval of his office to 330 Dartmouth Street, Boston. 





ANNOUNCEMENTS 


L. Curtis Forge, M.D., formerly Superintendent of 
the Medical Mission Dispensary, in Boston, wishes 
to announce the opening of his office at 1049 Massa- 
chusetts Avenue, Arlington. 


Juuian C. Gant, M.D., announces the opening of 
his office at 318 Commonwealth Avenue, near Here- 
ford Street, Boston. 
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NOTICES OF MEETINGS 


THE MALDEN MEDICAL SOCIETY 


The next meeting will be held on September 25, 
1934, at Malden Electric Company Hall, at 8:30 P.M. 
Speaker: Dr. Irving Walker. 
Subject: Past and Present of Medical Practice. 
Drs. McBain and Conley will discuss the paper. 
A. H. WarrEN, M.D., Secretary. 





THE RADIOLOGICAL SOCIETY 
OF NORTH AMERICA 


The Radiological Society of North America will 
hold its next Annual Meeting at the Hotel Peabody, 
Memphis, Tennessee, December 3-7, 1934. The Medi- 
cal Profession is cordially invited to attend. Further 
information may be obtained by addressing the Sec- 
retary-Treasurer, Dr. Donald S. Childs, 607 Medical 
Arts Building, Syracuse, New York. 


<i 
—- 


SOCIETY MEETINGS, CONGRESSES 
AND CONFERENCES 


September 24-28—Convention of the International Asso- 
ciation of Industrial Accident Boards and Commissions. 
See page 473, issue of September 6. 

September 25—The Malden Medical Society. 
above. 

September 28-29—New England Surgical Society will 
meet at Burlington, Vermont. See page 519, issue of 
September 13. 

October—International Medical Postgraduate Courses. 
See page 335, issue of August 16. 

October 7-20—Sixth Annual Medico-Military Symposium, 
at the Mayo Clinic. See page 382, issue of August 23. 

October 8, 9 and 10—Association of Military Surgeons 
of the United States. See page 473, issue of Septem- 
ber 6. 

October 9 - April 9—Massachusetts Dietetic Association. 
See page 561. 

October 15-19—Sixth Annual Session of the Association 
of Record Librarians of North America at Hotel Ken- 
more, Boston. Chairman of Committee on Arrangements— 
Miss Edith M. Robbins, Peter Bent Brigham Hospital, 
Boston. 

October 15-19—American College of Surgeons at Boston. 
See page 424, issue of August 30, and page 559 of this 
issue. 

October 15-19—Thirteenth Annual Congress of Anes- 
thetists. See page 515, issue of September 13. 

October 17— William Harvey Society. Speaker: 
Emil Novak of Baltimore. 

October 22- November 2—1934 Graduate Fortnight of 
the New York Academy of Medicine. See page 1240, 
issue of June 7. 

October 31 - November 2—Massachusetts State Nurses’ 
Association, Hotel Statler, Boston. For information write 
Miss Helene G. Lee, R.N., 420 Boylston Street, Boston. 

November 5-9—International Assembly of the Inter- 
State Postgraduate Medical Association of North America. 
See page 520, issue of September 13. 

December 3-7—The Radiological Society of North Amer- 
ica. See notice above. 

April 29 - May 3, 1935—The American College of Physi- 
cians will meet in Philadelphia. For information address 
Mr. E. R. Loveland, Executive Secretary, 133-135 South 
36th Street, Philadelphia, Pa. 

June, 1935—Medical Library Association will meet in 
Rochester, N. Y. For details address the Secretary: 
Miss Frances N. A. Whitman, Librarian, Harvard Uni- 
yeeatty Schools of Medicine and Public Health, Boston, 

ass. 





See notice 


Dr. 


DISTRICT MEDICAL SOCIETY 


WORCESTER DISTRICT MEDICAL SOCIETY 


October 10—Wednesday evening. Rutland State Sana- 
torium, Rutland, Mass. 6:30 P.M.: Dinner. 7:30 P.M.: 
Scientific program and business session. Announcement 
of subjects and speakers to be presented at a later date. 
Dinner complimentary by the Hospital. 





_November 14—Wednesday evening. Grafton State Hos- 

pital, North Grafton, Mass. 6:30 P.M.: Buffet supper. 
7:30 P.M.: Scientific program and business session. An- 
nouncement of subjects and speakers to be presented 
at a later date. Buffet supper complimentary by the 
Hospital. 


December 12—Wednesday evening. St. 
pital, Worcester, Mass. 6:30 P.M.: Dinner. 7:30 P.M.: 
Scientific program and business session. Announcement 
of subjects and speakers to be presented at a later date 
Dinner complimentary by the Hospital. , 
January 9, 1935—Wednesday evening. Worcester City 
Hospital, Wercester, Mass. 6:30 P.M.: Buffet supper. 
7:30 P.M.: Scientific program and business session. An- 
arta reed te -—- and speakers to be presented 
at a later date. uffet supper complimentary 
Hospital. ss mn idibi.. 
February 13, 1935—Wednesday evening. Worcester § 
Hospital, Worcester, Mass. 6:30 P.M.: Dinner. 7:30 PMs 
Scientific program and business session. Announcement 
of subjects and speakers to be presented at a later date 
Dinner complimentary by the Hospital. 4 
March 13, 1935—Wednesday evening The Me i 
r L sda : J > Mem 
Hospital, Worcester, Mass. 6:30 P.M.: Buffet ouneale 
7:30 P.M.: Scientific program and business session. An- 
ee ant subjects and speakers to be presented 
at a later date. Buffet su or Cc imentary y 
nay ppe complimentary by the 
April 10, 1935—Wednesday evening. 


Vincent Hos- 


Worcester Hahne- 


maan | Hospital, Worcester, Mass. 6:30 P.M.: Dinner 
7:30 P.M.: Scientific program and business session. An- 
nouncement of subjects and speakers to be presented 


at a later date. Dinner complimentary by the Hospital 
May 8, 1935—Wednesday afternoon and eveni ; 

; sday ; é -vening. - 
nual Meeting of the Worcester District Medical yo 
Fav time and place of this meeting will be announced 

ERWIN C. MILLER, M.D., Secretary. 


<i 
_- 


BOOKS RECEIVED FOR REVIEW 





A Textbook of Gynecology. By Arthur Hale Cur- 
tis. Second Edition, Reset. 493 pp. Philadelphia 
and London: W. B. Saunders Company. $6.00. 

The Sinister Shepherd: A Translation of Giralamo 
Fracastoro’s Syphilidis Sive De Morbo Gallico Libri 
Tres. By William Van Wyck. 85 pp. Los Angeles: 
The Primavera Press. $4.50. 


Atlas Fundus Oculi. By William Holland Wilmer. 


New York: The Macmillan Company. $35.00. 
A Text-Book of Pathology. Edited by E. T. Bell. 
Second Edition. 767 pp. Philadelphia: Lea and 


Febiger. $8.50. 

A Text-Book of Pathology. An Introduction to 
Medicine. By William Boyd. Second Edition. 1047 
pp. Philadelphia: Lea and Febiger. $10.00. 

Bronchoscopy, Esophagoscopy, and Gastroscopy. 
A Manual of Peroral Endoscopy and Laryngeal Sur- 
gery. By Chevalier Jackson and Chevalier L. Jack- 
son. Third Edition, Reset with 225 illustrations and 
15 color plates. 485 pp. Philadelphia and London: 
W. B. Saunders Company. $9.00. 

The Surgical Clinics of North America. August, 
1934. Volume 14—Number 4. Chicago Number. 288 
pp. Philadelphia and London: W. B. Saunders Com- 
pany. Per clinic year February, 1934 to December, 
1934. Paper, $12.00; Cloth, $16.00. 

Papers of Charles V. Chapin, M.D. A Review of 
Public Health Realities. 244 pp. New York: The 
Commonwealth Fund, 1934. $1.50. 

Facts and Theories of Psychoanalysis. By Ives 
Hendrick, M.D. First Edition. 308 pp. New York: 
Alfred A. Knopf. $3200. 

















